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ABSTRACT 
Prevalence of Communication Disorders in Children with Neonatal Abstinence Syndrome on 
School Speech-Language Pathology Caseloads: A National Survey 
by 
Brittany V. Ratliff 
 
There is concern about the recently increasing number of infants born with Neonatal Abstinence 
Syndrome (NAS), yet little is known about its long-term neurodevelopmental effects.  School-
based speech-language pathologists (SLPs) are in a unique position to comment on potential 
long-term consequences of NAS because their caseloads include children with a variety of 
communication disorders and comorbidities.  School-based SLPs across the United States (N = 
258) responded to a survey about the presence of children with NAS on their caseloads and their 
perceptions of the children’s communication disorders and comorbidities.  Results revealed that 
children with NAS currently are being treated by SLPs.  They primarily present with 
receptive/expressive language and literacy disorders, and comorbid Broad Developmental Delay, 
ADD, and ADHD.  Furthermore, documentation of NAS is often not available to SLPs, 
hindering creation of protocols for identification and treatment.  The results of this study indicate 
that investment in future research is warranted. 
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CHAPTER 1 
INTRODUCTION 
Statement of the Problem 
The long-term neurodevelopmental effects for children with a history of neonatal 
abstinence syndrome (NAS) currently are not well known.  Recently, however, research interest 
in the topic of NAS has increased due to the dramatic rise of drug misuse in women of 
childbearing age (Tennessee Department of Health, 2016a).  One unfortunate consequence of 
increased drug abuse in pregnant women is NAS, the withdrawal symptoms infants experience 
upon birth.  As infants affected by NAS grow and develop, continued investigation is warranted 
to determine if there are long-term neurodevelopmental effects that impact their quality of life, 
academic achievement, communication, and social interaction.   
NAS has been defined as an “abrupt discontinuation of exogenous opioids at time of 
delivery [which] results in marked release of noradrenalin and produces the autonomic and 
behavioral signs and symptoms characteristic of withdrawal” (Beckwith & Burke, 2015, p. 328).  
Hudak et al. (2012) refer to NAS as being a “constellation of clinical findings associated with 
opioid withdrawal… benzodiazepines, barbiturates, and alcohol.” (p. e541).  NAS occurs when 
the fetus has been exposed to harmful substances within the duration of the pregnancy.  The 
prenatal exposure causes the infant to be physically and psychologically dependent on the 
substance(s) the mother was using during the pregnancy.  The dependency is due to the ability of 
the substances to cross the placenta and the infant’s blood-brain barrier (Fodor, Timar, & Zelena, 
2014).   
The term “NAS” is typically only used in reference to the withdrawal symptoms the 
infant faces immediately following birth.  The symptoms may last days to weeks in some cases, 
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and during that time, the infants receive medical treatment to eradicate the symptoms.  As the 
symptoms of NAS dissipate, the infants are no longer referred to as actually having NAS.  For 
simplicity, however, they will continue to be referred to as children with NAS throughout this 
thesis because there is currently no formal term for these infants as they grow and develop. 
The need for research on long-term neurodevelopmental outcomes in the NAS population 
is becoming increasingly critical as areas across the United States are seeing an alarming 
escalation in the incidence and prevalence of infants with NAS being treated in hospitals.  
According to Ko et al. (2016), the number of NAS births increased 300% between 1999 and 
2013, and in particular regions of the United States, NAS seems to be a more significant 
problem.  The regional epidemic can be seen in Tennessee state government reports.  For 
example, in 2014 and 2015, the number of NAS reported births was 975 and 986, respectively 
(Tennessee Department of Health, 2015).  In 2016, the year total jumped to 991 (Tennessee 
Department of Health, 2016a).  At the week 11 mark of 2017, 149 NAS births were confirmed, 
which is encouraging considering the total for week 11 in 2016 was 158 (Tennessee Department 
of Health, 2017; Tennessee Department of Health, 2016b). 
The growing numbers are alarming, especially when considering the perinatal 
consequences for infants of pregnant women using illicit drugs.  Drug dependent infants are at 
higher risk of preterm birth, immature central nervous systems (CNS), high muscle tonicity, 
irritability, and production of high-pitched cries (Bandstra, Morrow, Mansoor, & Accornero, 
2010).  Aside from the known, immediate consequences, some authors believe the prenatal 
exposure is also linked to negative longitudinal cognitive effects (Hunt, Tzioumi, Collins, & 
Jeffery, 2008). 
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van Noort-van der Spek, Franken, and Weisglas-Kuperus (2012) suggest that preterm 
infants are at a higher risk for language deficits, but longitudinal neurodevelopmental effects 
specifically on the NAS population requires further evaluation.  The lack of research is a concern 
because in northeast Tennessee alone, approximately 208 children with NAS are expected to 
enter kindergarten in 2017 (Proctor-Williams, 2014).  As an increasing population of children 
with NAS enter schools within the next decade, research is essential to best understand and serve 
this population, should they require special services.  Moreover, if NAS causes long-term 
neurodevelopmental, language, or learning deficits, resource requirements may be demanding, as 
a team approach is warranted to ensure the best outcomes for the child.  Team members may 
include teachers, parents, reading specialists, and a school-based SLP, as well as psychologists, 
physical therapists, and occupational therapists. 
This study aims to determine if SLPs in the school system have known and suspected 
children with NAS on their caseloads.  Additionally, this survey research seeks to examine SLPs’ 
perceptions of the presentation of NAS symptoms at school-age.  If children with NAS are on 
SLP caseloads, this study may stand as a first step in providing a description of whether or not 
NAS results in long-term neurodevelopmental effects.  It is argued that the caseloads of school-
based SLPs are particularly representative of children with neurodevelopmental differences.  
This claim is made based on the severity and sensitivity of communication disorders to a wide-
range of isolated and comorbid neurodevelopmental disorders represented by children on school-
based SLPs’ caseloads. 
Most children receiving services from SLPs in schools have moderate to severe 
communication disorders (Janota, 2014).  To be classified in the moderate to severe range, 
children must perform 1.5-2 standard deviations below the mean to qualify for SLP services in a 
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school setting.  Furthermore, children must show a lack of adequate improvement when provided 
with Tier I and, in some cases, Tier II Response to Intervention (RTI) for communication 
deficits.  RTI is “a multitiered approach to providing services and interventions to struggling 
learners at increasing levels of intensity,” (ASHA, n.d.a).  Tier I includes making adjustments 
and providing additional resources within the classroom.  Tier I intervention is carried out by the 
general education teacher or evidence-based instructor, who provides engaging instruction and 
behavioral supports via classroom routine.  Students are assessed throughout the year, and those 
who are unresponsive to Tier I intervention are included in Tier II, which is group intervention.  
Tier II intervention may use the same materials as in Tier I, but children are grouped based on 
similar skills.  Children in Tier II have individualized behavioral supports (e.g. individual 
classroom support or therapy services).  Tier II instruction is provided by the general education 
teacher or a specialist, such as a reading specialist (Rudebusch, 2007).  Sometimes, SLPs are 
included in Tier II efforts to design and engage in pre-referral intervention activities or to serve 
students on a consultation basis.  Such rigorous standards for inclusion on SLP caseloads are in 
large part due to the already large caseloads of school SLPs (ASHA, n.d.b).   
The communication disorders treated by school SLPs represent a wide variety of 
etiologies and are particularly sensitive to differences in cognitive, social, motor, learning, 
literacy, swallowing, feeding, and sensory skills.  With such a broad treatment spectrum, the 
school-based SLP’s caseload will likely include most children with a comorbid disorder to which 
preterm drug exposure may have contributed.  Currently school-based SLPs’ caseloads primarily 
include children with articulation/phonological disorders, language disorders, autism spectrum 
disorder, and fluency disorders, to name but a few (Janota, 2014).  Surveying school-based SLPs, 
therefore, will determine if SLPs believe that children with NAS are included in their current 
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caseloads and what the nature of the problems are of the children being treated.  Results will 
provide information regarding the perceived relationship of prenatal drug exposure and harmful 
long-term neurodevelopmental effects. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 
Neonatal Abstinence Syndrome 
 NAS, the period of withdrawal immediately after birth, occurs in infants who  have been 
prenatally exposed to legally and illegally obtained prescription and other drugs (Bandstra et al., 
2010).  Current research describes the diagnostic process for NAS, the nature of the symptoms, 
and the treatment from the withdrawal.  Understanding the factors that initially determine 
symptoms and severity may provide insight about how long-term neurodevelopmental 
complications may present in these children.   
Unfortunately, attributing a withdrawal symptom or neurodevelopmental effect to a 
specific type of drug is difficult because drug histories of the mothers are complex and often 
include polysubstance abuse (LaGasse et al., 2003).  Consideration should also be given to 
factors that cause additional variation among using mothers such as:  the way that the substances 
are put into the body, varying quality between batches (e.g. not a pure substance), and different 
dosages.  Additionally, creating a chronological outline of the exact time during pregnancy a 
particular substance was used can be quite difficult.  Controlling for such complexity in research 
presents a challenge, but where possible, symptoms or effects currently thought to coincide with 
a particular substance will be addressed in this review.  Conversely, an in-depth understanding of 
the associations between specific substances and symptoms is not of significant relevance to this 
research.  Instead, in this preliminary study, the presence or absence of long-term 
neurodevelopmental effects in children with NAS is of greater importance.   
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Identification of NAS 
In some cases of NAS, the medical team is prepared for managing the symptoms because 
the mother has been in recovery and prescribed methadone or buprenorphine, which are synthetic 
opioids used in anti-addictive maintenance treatment approaches (U.S. Department of Health and 
Human Services, 2012, Fodor et al., 2014).  In other cases, however, the birth of an infant with 
NAS is unexpected because of social circumstances that interfered with the mother’s access to 
prenatal care.   
Mothers using substances do not always become pregnant or continue to use substances 
while pregnant by choice, contrary to stigmatized belief.  The mothers are often raised in areas 
where they are surrounded by drugs, alcohol, and crime.  Research has suggested a strong 
relationship between substance abuse and adverse childhood experiences (Anda, Brown, Felitti, 
Dube, & Giles, 2008; Dube, S.R. et al., 2003).  People who have faced addiction to a substance 
have often encountered adverse childhood experiences.  With high frequency, the mothers have 
been or are a part of abusive relationships in childhood and/or as adults.  Abusive partners for 
these women are sometimes a significant other, but can frequently be males within their own 
homes who take advantage of them.  Additionally, many times when these women become 
pregnant, they often go for months without the realization of pregnancy because drug use can 
cause women to stop or have infrequent and irregular menstruation.  When they do become 
aware they are pregnant, the time for termination of the pregnancy may have passed, and damage 
to the fetus may have already occurred (Murphy & Rosenbaum, 1999).   
When substance abuse is combined with low SES, negative outcomes for the infant seem 
to be more profound due to a substantial lack of resources and, perhaps, decreased ability to find 
support for drug rehabilitation (Murphy & Rosenbaum, 1999).  Substance abuse, however, is not 
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a discriminator of persons and can occur within any level of SES.  Casper et al. (2003) found that 
middle class using mothers were also found to be somewhat negligent in attending to prenatal 
health care to their infants.  Of the 44 mothers studied, 84% using antidepressant drugs took 
prenatal vitamins, as compared to 100% of mothers who had not used antidepressant drugs 
(Casper et al., 2003).  The results of this study demonstrate that regardless of SES, using mothers 
may be negligent in implementing a prenatal health care plan that would reduce their infants’ 
symptoms (Kiblawi et al., 2013).   
Mothers who receive a maintenance drug alternative for rehabilitation purposes and who 
have been attending prenatal health care visits regularly may give birth to infants with less severe 
symptoms of  NAS (McLafferty et al., 2015).  When a mother has tested positive for substances 
or admitted to substance abuse, the infant will be immediately assessed for withdrawal symptoms 
upon birth; however, in cases where the health care team is unaware of maternal substance 
abuse, initial assessment may be delayed until first sign of symptoms.  Symptoms of NAS 
typically present within 24 hours of birth, but in some instances, may not appear until 1 month 
after birth (Bandstra et al., 2010; Fodor et al., 2014).   
Presentation and Treatment of NAS Symptoms 
A number of scales have been developed to assess NAS symptom severity.  According to 
Bagley, Wachman, Holland, and Brogly (2014), the primary assessments available are the Lipsitz 
Scale, the full Finnegan Neonatal Abstinence Score, the modified Finnegan Scale (also known 
as the MOTHER NAS scale), the Neonatal Narcotic Withdrawal Index, and the Neonatal 
Withdrawal Inventory.  Although there is not currently a validated assessment measure that has 
universal use, the full or modified version of the Finnegan Scale is most commonly used for 
identification and severity rating of NAS.  This framework will be used in the discussion of the 
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presentation of NAS symptoms.  The Finnegan Scale scores symptoms according to pathologic 
severity.  Infants who score higher than an eight  are recommended to begin pharmacologic 
treatment (Bagley et al., 2014).  The infants are assessed every three-four hours following the 
onset of symptoms (Bandstra et al., 2010).  Although time of exposure and amount of exposure 
to the substances may affect the presentation of symptoms, estimated prevalence of NAS ranges 
from 55 to 94% of all infants exposed to substances prenatally (Hudak et al., 2012).  Withdrawal 
symptoms associated with NAS include irritability, high-pitched cries, vomiting, diarrhea, 
tremors, hypertonicity (i.e. increased muscle tone), seizures, excessive sucking, difficulty being 
consoled, jitteriness, and tachypnea (i.e. respiratory distress).  The intense symptoms caused by 
substances in infants are due to the increased permeability, and thus vulnerability, of the 
underdeveloped nervous tissue in the CNS (Bandstra et al., 2010; Fodor et al., 2014; Hudak et 
al., 2012).  Some researchers have found specific symptom presentations that they attribute to a 
drug’s (such as an opioid’s) unique effect on the CNS, as will be discussed later. 
Regardless of drug-specific etiology, pharmacologic treatment is frequently the 
prescription for infants diagnosed with NAS and is most commonly administered in the form of 
morphine and methadone (Bagley et al., 2014).  The purpose of their administering to the infant 
is to help stabilize the symptoms that are interfering with the infant’s sleep cycle, feeding, and 
interactions with caregivers.  The infant is slowly weaned from the drug as symptoms improve 
and then disappear (Fodor et al., 2014).  Greenspan (as cited in U.S. Department of Health and 
Human Services, 2012, p. 219) states that at Thomas Jefferson University Hospital, the infants 
are weaned from methadone when they have reached “control” and remained at the stable state 
for 72 hours.  After that time, the infant is given 10% less of the dosages daily until completely 
weaned. 
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When the withdrawal symptoms are absent, the infant is said to no longer have NAS.  
More research is currently being conducted to determine if there are negative long-term 
neurodevelopmental effects of NAS.  If negative long-term neurodevelopmental effects do exist, 
research has not yet been able to attribute those effects to prenatal exposure to drugs alone 
because many factors influence infants’ growth and development.  Such factors include, but are 
not limited to, socioeconomic status (SES), number of parents in the home, legal classification of 
parents (e.g. 1 birth parent versus 2 foster parents), maternal education, genetic factors, and other 
complications that may have occurred at birth.  Other factors that may impact the severity of 
withdrawal symptoms include “chaotic maternal lifestyle, incomplete nutrition, intrauterine 
infections, and inadequate prenatal care” (Fodor et al., 2014, p.2).  Therefore, determining the 
long-term neurodevelopmental effects is complex due to the genetic, developmental, and 
environmental factors that may play a role. 
Pre-Term Infancy and NAS 
One significant factor that may contribute to long-term neurodevelopmental effects of a 
child is prematurity.  Due to the scarcity of information about NAS and neurodevelopment, 
information about the neurodevelopment of infants born prematurely may provide useful 
insights.  In fact, comorbidity of NAS and prematurity is not uncommon.  Naeye, Blanc, and 
Leblanc (as cited in Bashore, Ketchum, Staisch, Barrett, & Zimmermann, 1981)  discovered that 
prenatal drug exposure may also cause reduction of intrauterine growth of the infant, resulting in 
preterm birth.   
Risks of Sudden Infant Death Syndrome and Sudden Unexpected Death in Infancy in 
preterm infants with prenatal exposure to opioids are increased because of changes in normal 
infant sleeping patterns (Hunt et al., 2008).  Preterm infants similarly have an increased risk of 
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being born with a chronic disability, such as cerebral palsy or intellectual disability.  Prematurity 
has been linked to other neurodevelopmental deficits in cognition, motor skills, and academics in 
children spanning from three to twelve years of age (van Noort-van der Spek, et al., 2012).   
Recent research by Jaekel, Eryigit-Madzwamuse, and Wolke (2016) expands upon the 
long-term neurodevelopmental effects of preterm birth.  They investigated the relationship 
between preterm birth, decreased inhibitory control, and long-term academic difficulties.  The 
authors selected 393 premature infants born with gestational periods from 25-38 weeks and 165 
healthy, full term infants.   They first assessed the children at 20 months corrected age for 
attention, inhibitory control, and cognition using the “raisin test.”  In the raisin test, a raisin is 
hidden under an opaque cup within reach, and participants are asked to wait for 60 seconds 
before retrieving the treat.  Children at 20 months were graded based on three categories of 
inhibitory control:  “(1) did not wait or waited up to 10 seconds, (2) waited between 11-59 
seconds, or (3) waited for the full 60 seconds” (Jaekel et al., 2016, p. 89).  The toddlers also 
underwent a cognitive assessment and were informally evaluated by the research team.  
Attention ratings of the raisin test and cognitive assessment were highly correlated with one 
another and were combined into a single measure of attention regulation.  Additionally, the 
mothers rated their children’s attention.  The results indicated that the preterm infants were more 
likely to pick up the raisin before the 60 seconds were up.  Later, at eight years old, the 
children’s academic achievements were assessed.  At eight years of age, the decreased inhibitory 
control that was observed at 20 months was linked to decreased academic abilities, as evidenced 
by multiple standardized tests assessing qualities such as reading, spelling, math, and reasoning.  
Decreased attention regulation, as evidenced by standardized measures of task orientation, 
informal evaluations by physicians and psychologists, and a standardized behavior rating scale 
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taken by the mothers, was also noted at eight years old.  Jaekel et al. (2016) concluded that lower 
gestational age correlated with lower inhibitory control at 20 months and lower academic 
achievement and attention regulation at 8 years of age.   
Attention regulation can also influence language development.  Dixon and Salley (2007) 
concluded that the child’s level of distractibility with the appearance of a stranger or a new toy 
presented significantly reduced novel word acquisition in children that were 22 months old.  
Further results of the study revealed that children who gave increased attention to word learning 
in the presence of the distractors used were more successful in learning and generalizing novel 
words. 
Language development in the preterm infant population has also been studied 
extensively, providing a framework for what to expect of preterm infants with NAS (Paul & 
Norbury, 2012).  In a meta-analysis of 17 studies of language outcome in preterm infants 
between three and twelve years of age, van Noort-van der Spek et al. (2012) found that preterm 
birth correlated with language impairment later in childhood.  Children who were born preterm 
had lower receptive and expressive language scores, regardless of SES.  The authors argue that 
preterm infants may more often sustain brain damage than full term infants, which could account 
for the lower scores for preterm infants in tests of complex language functions.  Additionally, the 
meta-analysis showed that preterm infants displayed poorer phonological working memory than 
children born full term (van Noort-van der Spek et al., 2012).  Phonological working memory is 
strongly linked to early literacy skills (Zaretsky & Clancy, 2011). 
While such information can be helpful when trying to understand children with NAS, one 
must be cautious about generalizing the effects of premature birth to NAS.  NAS could 
contribute to outcomes that present uniquely.  Furthermore, premature birth is yet another factor 
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that could complicate the process of finding a relationship between prenatal drug exposure and 
neurodevelopmental delays.   
Impact of NAS on Neurodevelopment 
Despite the challenge of linking neurodevelopmental trajectories to NAS, authors have 
tried to eradicate confounding variables in order to expose correlations between the two.  
Research seemingly has taken one of two courses over recent years:  either evaluating 
neurodevelopment in a particular period in the lifespan (e.g. infancy or adolescence) or by 
assessing neurodevelopmental sub-systems.  Neurodevelopmental sub-systems include the:  
motor system, sensory system, behavior and cognitive systems, and communication systems (van 
Loo & Martens, 2007).  An overview will be provided of current perceived deficits of children 
with NAS in each neurodevelopmental sub-system during infancy, early childhood, and late 
childhood/adolescence.  Studies that found no discrepancy between children with NAS and 
control groups will be also be identified. 
Communication System 
After an infant is free from withdrawal symptoms, communication and language 
development may be delayed if the infant is not in an environment that facilitates maximal 
growth (Lewis et al., 2013).  For instance, Beckwith and Burke (2015) determined that children 
who go home from the hospital with one or both biological parents tend to have worse language 
outcomes than those who go home with either a foster or adoptive parent.  Poorer outcomes for 
children in care of a biological parent could be due to a number of factors, such as poverty or 
violence.  Internal factors, such as the infant’s ability to regulate homeostasis, or external factors, 
such as the parent’s sobriety, can negatively impact mother-infant bonding  (Lewis et al., 2013; 
Mirick & Steenrod, 2016; Paul & Norbury, 2012).  The failure to achieve a sense of reciprocity, 
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or predicable interaction between the infant and caregiver, is often indicative of future 
developmental delays (Paul & Norbury, 2012). 
As children come to an age where they begin to produce words, more studies have been 
conducted on the language differences, if any, associated with prenatal drug exposure.  Chang et 
al. (2004) examined the effects of prenatal methadone exposure on language in children aged 3 
to 16 years old as compared to children not exposed.  The differences in the methadone exposed 
group included lower word retrieval scores and lower vocabulary scores.  However, there were 
no differences in phonetic or semantic fluency between the group prenatally exposed to 
methadone and the group with no prenatal exposure in terms of phonetic or semantic fluency.   
Lewis et al. (2004) investigated the effects of prenatal cocaine exposure on language 
development at four years of age.  They assessed 189 children with cocaine exposure and 185 
children without cocaine exposure using the Clinical Evaluation of Language Fundamentals-
Preschool (CELF-P) and the Wechsler Pre- school and Primary Scales of Intelligence—Revised 
(WPPSI-R).  Mothers of the children also received an assessment of vocabulary and cognition.  
At four years, if the children had been relocated to live with another adult since the sample was 
chosen, the new caregiver’s vocabulary and cognition scores replaced the originals.  The study 
determined that the lower the mother’s vocabulary, the lower the child’s receptive, expressive, 
and total language scores were on the CELF-P.  Additionally, children with cocaine exposure 
also performed with lower accuracy on the CELF-P than did their peers with no exposure, 
though only between group differences on the Basic Concepts subtest reached statistical 
significance.  No outcomes were provided from the WPPSI-R assessment.  Children exposed to 
cocaine and relocated into foster or adoptive homes also had better language outcomes than those 
children with cocaine exposure who remained in care of the biological parent(s).  
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As children mature, school demands increase and higher expectations for children’s 
language abilities are set (Lewis et al., 2011; Lewis et al., 2013).  For this reason, Lewis and her 
colleagues examined and compared the long-term language development of children who were 
prenatally exposed to cocaine to those who had not been exposed.  The two studies are a part of a 
longitudinal research project, examining a cohort of children, including both prenatally exposed 
to cocaine and non-exposed, at 10-years old and 12 years old, respectively.   
Lewis et al. (2011) measured the 10-year-old children’s language abilities using the Test 
of Language Development (TOLD-I:3) and the Comprehensive Test of Phonological Processing 
(CTOPP).  The children exposed to cocaine demonstrated significantly lower scores, as 
compared to the control group of non-exposed children, on the Sentence Combining and 
Malapropism subtests of the TOLD-I:3 and on the Phonological Awareness subscale of the 
CTOPP and the Elision subtest of the CTOPP.  According to Lewis et al. (2011), these findings 
are important to clinical practice because by 10 years of age, the association between children’s 
language and literacy difficulties and prenatal drug exposure may be overlooked.  The language 
deficits at this age can be difficult to detect if the appropriate standardized measures are not 
utilized.  Additionally, these children may present as having mild disorders, and the child still 
may not be eligible to receive treatment that would further encourage success in academics and 
peer relationships.  As mentioned earlier, SLP caseloads primarily consist of children with 
moderate to severe speech and language disorders. 
Continuing with the same cohort of children, Lewis et al. (2013) found significant 
negative differences exist in the communication of 12-year-old children exposed to cocaine in 
comparison to the non-exposed children, despite the number of variables, such as home 
environment, alcohol exposure, cigarette use, maternal education and IQ that inevitably play a 
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part in the language development of children.  The children who had been prenatally exposed to 
cocaine had poorer sentence combining skills, as assessed in the TOLD-I:3, suggesting syntactic 
immaturity as compared with the control group.  Syntax is important for reading, writing, and 
spoken language success.  The scores for the CTOPP subtests Phonological Awareness and 
Elision were also lower in the children with prenatal exposure.  These tasks are essential for 
reading success.   
Unexpectedly, the children exposed to cocaine had higher Rapid Letter Naming scores on 
the CTOPP.  Although the study did not distinguish between speed and accuracy, the authors 
attributed this finding to increased impulsivity.  Although faster processing speeds in academics 
is sometimes desirable, children who have been exposed to substances may not be able to control 
their impulsivity, so gauging how to divide attention to tasks can be a challenge.  Results may be 
mixed on whether the impulsivity comes from the instance of premature birth or from having 
NAS.  The authors propose that SLPs should pay special attention to subtest scores when they 
are evaluating a child with a history of NAS because language deficits may be subtle, and total 
language scores may not fully reflect the child’s deficits.  Even small deficits can result in larger 
academic discrepancies that can be unfavorable for the child.  In both of the studies, the 
researchers found that attributing language deficits to only prenatal cocaine exposure challenging 
because language development is affected by a number of factors such as genetic makeup, 
maternal fostering of language development, and the environment in which the child is placed 
(Lewis et al., 2011; Lewis et al., 2013). 
Contrary to the results of the previous studies, a systematic review of development 
following cocaine exposure suggested there was not a strong correlation with NAS and language 
disorders (Frank, Augustyn, Knight, Pell, & Zuckerman, 2001).  They identified three studies of 
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child language development that met inclusion criteria.  Those criteria were:  samples were 
prospectively recruited, examiners were blind to cocaine status, and the cocaine-exposed groups 
were primarily only exposed to cocaine.  Results of the systematic review documented two 
studies with no effects of cocaine exposure on language and one study with delays in early 
semantic development at 24 months.  It is also important to consider how other aspects of 
development, such as sensory perception, impact communication development when attempting 
to determine the direct cause of a communication disorder.   
Sensory System 
Impairments in sensory perception could affect the acquisition of communication skills.  
Though rare, some research indicates sensory system deficits are thought to be caused by 
prenatal substance exposure. 
A study by LaGasse et al. (2003) explored the sensory system in terms of the difference 
in opioid and cocaine use in the presentation of symptoms in infant feeding patterns.  Opioid use 
was linked to increased regurgitation, refusal, and arousal.  Cocaine use, on the other hand, was 
also linked to feeding difficulties.  Mothers using cocaine were shown to be less engaged, less 
flexible with infant behavior, and end feeding sessions sooner than non-exposed mothers, which 
may have played a part in their infants’ inability to gain weight after birth.  Although there was 
no crossover in symptoms of mothers who used only opioids or only cocaine, when opioids and 
cocaine were used in combination, exacerbated symptoms were noticed.  These infants were the 
most aroused and had the least responsive mothers (LaGasse et al., 2003).  Aside from feeding, 
another sensory system with hypothesized involvement is vision. 
McGlone et al. (2013) conducted a study examining the relationship between early visual 
electrophysiology and subsequent NAS by measuring neonatal flash visual evoked potentials.  
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The flash visual evoked potentials were measured within the first three days of life, before the 
pharmacological treatment of NAS began.  Infants exposed to methadone in utero were more 
visually impaired than controls, as demonstrated by atypical flash visual evoked potentials and 
immature visual responses.  The authors attributed the reason for infants with NAS having less 
mature responses to a biological malformation due to the binding of methadone with ocular and 
brain tissue. 
Hearing problems may also be associated with prenatal substance exposure.  Cone-
Wesson (2005) measured auditory brainstem responses and binaural interaction components of 
both children who were prenatally exposed to cocaine and to those who were not.  Results 
suggest that prenatal cocaine exposure could be related to a deviation of central auditory function 
(i.e. neural transmission time within the brainstem).  She also states that prenatal cocaine 
exposure is not a risk factor for sensorineural hearing loss on its own.  The author suggested that 
if placed in a positive home environment where the family was an integral part of language 
learning, language learning outcomes will be stronger than those of children who remain in 
homes where a language learning environment is not fostered. Hearing loss has a long-
established relationship with communication problems.  Hearing problems put the child at an 
increased risk for communication delays or disorders because the auditory system plays an 
integral role in the development of speech and language skills (Pratt, 2005). 
The relationship between NAS and Autism Spectrum Disorder (ASD), with its many 
sensory-based symptoms has also been investigated.  Boukhris, Sheehy, Mottron, and Berard 
(2016) studied 145,456 children born to mothers using antidepressants and those who were not.  
After adjustment was made for confounding variables, such as mother’s age and her education 
level, they discovered a significant association between second and third trimester use of 
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antidepressant drugs and ASD.  Additionally, those exposed to more than one class of 
antidepressants during the second and third trimesters were at the highest risk for ASD.  The 
authors did not, however, find a significant association between first semester use and ASD.  
Another study conducted by El Marroun et al. (2014) described little to no statistically 
significant differences in children exposed to SSRIs, an antidepressant drug, in utero compared 
to children exposed to maternal depression (without use of SSRIs).  Nevertheless, 72.5% 
children exposed to SSRIs were likely to have traits of ASD and no concurring mood disorders.    
Of the second test group in the study, children whose mothers had depression but were not using 
SSRIs, 59.0% also had traits of ASD, though the correlation was weaker.  The group exposed to 
maternal depression (without SSRIs) also was more likely to have mood disorders.  Although the 
link between substance abuse and ASD is still new territory in the field of research, it appears 
that more research has been conducted on the broader areas of behavior and cognition. 
Behavior and Cognitive Systems 
Behavior and cognition are among the most popular research topics within NAS perhaps 
because cognition may be viewed as the most important predictor of a child’s developmental 
course.  That is, if a child has impaired cognition, impaired speech or impaired motor skills are 
also more likely.  Bandstra et al. (2010) noted that at birth, cocaine-exposed infants may have 
autonomic instability, poor behavior regulation, and over-stimulated neurological functioning.  
As noted previously, all of these deficits also could easily affect communication development, 
sensory regulation, and motor skills (Bandstra et al., 2010). 
Hunt et al. (2008) conducted a multi-faceted study that was composed of case studies and 
a case control design to assess cognition in young children who had been exposed to opiates in-
utero.  First, the authors searched for studies about NAS and developmental effects after infancy.  
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The studies included subjects for a span of two months to up to ten years.  The aim of 
retrospectively viewing this data was to determine how often the risk factors were present in both 
the control and experimental groups to then determine the relationship between the risk factors, 
such as NAS diagnosis or seizures and neurodevelopmental effects of opioid exposure (The 
Himmelfarb Health Sciences Library, 2011).  Second, they performed a case control design with 
a study that they previously conducted in 1979-1984.  During 1979-1984, Hunt and colleagues 
collected medical records from mothers who had been prescribed methadone throughout the 
duration of their pregnancy as well as from a control group of mothers and infants who had not 
been exposed.  Aside from describing the infants at birth, the 1979-1984 study looked at the 
infants’ development at the 18-month and 3-year markers.  The retrospective analysis revealed 
that at 18 months of age the opiate-exposed group scored significantly lower on the Mental 
Developmental Index subtest of the Bayley Scales of Infant Development.  At the three year 
follow up, the children were assessed using the Stanford Binet Intelligence Scale, the Vineland 
Social Maturity Scale, and the Reynell Expressive Language Scale and Verbal Comprehension A 
Scale.  Opiate-exposed infants scored significantly lower in cognitive function, social maturity, 
and receptive and expressive language. 
Singer et al. (2008) examined cognition in late childhood and adolescence and found that 
children at nine years old, who had been prenatally exposed to cocaine, had deficits in perceptual 
reasoning, fluid reasoning, and abstract categorical reasoning.  Richardson, Goldschmidt, 
Larkby, and Day (2015) found that adolescents at 15 years of age demonstrated problem solving 
and abstract reasoning skills that were lower than those of non-exposed peers of the same age.  
Richardson, Goldschmidt, Larkby, and Day (2013, 2015) also conducted a longitudinal 
study.  The authors revealed 10-year-olds displayed behavior problems, as defined by sociability, 
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withdrawn behaviors, anxiety, and depression when they had been exposed to cocaine in the first 
trimester (Richardson, Goldschmidt, Larkby, & Day, 2013).  Their follow up study revealed 
consistent results.  The children, now 15 years old, continued to have a less happy temperament 
and “self-reported delinquent behavior…damage, theft, and status offenses” (Richardson et al., 
2015, p.44). 
Minnes et al. (2010), who found attention problems in young children who had been 
exposed to cocaine, showed that, at age nine, children who had been prenatally exposed were 
more likely to be delinquent and have externalizing behavior problems based on the Child 
Behavior Checklist.  At age ten, these same children demonstrated the same behavioral 
differences they did at nine, with the addition of thought problems.   
The results of a study by Chang et al. (2004) revealed differences in long-term memory 
for children 3-16 years old that had prenatal methadone exposure.  The authors, however, found 
no differences between them and a control group for short term memory.  Chang et al. (2004) 
also analyzed neurodevelopment in terms of behavior, mood, and attention.  There were no 
differences on these measures between the exposed group and the control group.  In tandem with 
Chang et al. (2004), Frank et al. (2001) found that children up to age six were not different from 
non-exposed peers on cognitive assessments or problem solving.  In terms of behavior, Minnes et 
al. (2010) found that children with prenatal cocaine exposure were more likely to have deficits in 
attention at age four.  Aside from behavior and cognition, another sub-system that is 
hypothesized to be negatively affected by prenatal substance exposure is the motor system. 
Motor System 
Motor development also may be affected adversely by prenatal exposure to substances.  
A trend in current literature indicates that initial motor development of both gross and fine motor 
32 
 
 
skills in exposed children is different from that of non-exposed children.  While the specificities 
of how children’s motor systems are affected are still in question, evidence seems to document 
that the exposed children become equal to unexposed children in their motor skills by late 
childhood/adolescence.   
Casper et al. (2003) compared neurodevelopmental outcomes of infants born to mothers 
using antidepressants to children not exposed.  In the experimental group, mothers had used 
selective serotonin reuptake inhibitors (SSRIs) to control their depression, while mothers in the 
control group did not.  Scoring of the infants following birth using the Bailey Scales of Infant 
Development- Second Edition (BSID-II), revealed stark differences in tremulousness and 
inappropriate fine motor movement between the groups, with the exposed children having a 
greater incidence of both.  This study concluded that SSRIs may negatively affect motor control 
and motor development. 
Current research appears to support the position that a wide array of problems can be 
caused to the developmental systems by prenatal exposure to substances.  Because these 
problems may persist into childhood, it is paramount that practicing healthcare and education 
professionals are informed on what to expect from children with NAS as well as how to best 
manage and treat the specific needs they present with. 
Team Approach to NAS 
 In contrast to the early medical team, there does not appear to be a team at the school 
level whose sole purpose is treating academic deficits in children with NAS, as there is for 
children with other disabilities.  These teams often include, but may not be limited to, “teachers, 
allied professionals, parents, paraprofessionals, and the student” (Mount, 2014).  Working 
collaboratively ensures understanding of the whole child to utilize the best goals and treatment 
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approaches for the child.  Although each professional may have a different perspective on how to 
best approach the child’s needs, all the professions can contribute to developing an effective 
treatment plan for each individual child. 
Role of the Speech-Language Pathologist 
Although the literature search conducted did not yield any results specific to the role of 
the SLP in the assessment or treatment of children with NAS, the American Speech-Language-
Hearing Association (ASHA) (2010) has a position statement that documents guidelines for the 
roles and responsibilities to provide the basis for SLP services in schools.  According to ASHA, 
SLPs have integral roles in education, and their critical roles include assessing educational 
relevance of the disorder(s) with which a child presents with, contributing to curriculum, 
highlighting language and literacy’s importance in education, and providing services that are 
culturally competent.  The range of responsibilities within a SLP’s scope of practice include 
prevention of academic failure, identification and assessment of communication disorders, 
utilization of appropriate treatments, implementing data-based decision making, create service 
delivery models, and compliance with legislation to enhance career duties.  Because SLPs have 
an integral role in working with a diverse population of children with varied developmental 
trajectories, it is possible that SLPs could have a positive impact in the long-term outcomes of 
children with NAS. 
Currently, ASHA lists comorbidities on their website as topics of clinical relevance to 
SLPs (ASHA, 2017a).  This list suggests that these comorbid conditions are of increasing 
concern, and that SLPs should be appropriately educated regarding these comorbid conditions.  
This list of comorbidities is not all-inclusive, as topics are added and removed as relevant 
information is developed and added.  For example, some of the comorbidities include:  ASD, 
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Intellectual Disability, Pediatric Dysphagia, Permanent Childhood Hearing Loss, Selective 
Mutism, Voice Disorders, and Written Language Disorders.  This list, in combination with the 
NAS literature reviewed, illuminates the need to provide information regarding NAS and speech-
language comorbidities.  
The literature review indicates that within the general paucity of the studies on children 
with NAS, behavior has received more attention by researchers, in comparison to speech and 
language development in this population, and presenting communication disorders.  This 
imbalance in the literature could possibly be explained by an indication of no negative 
neurodevelopmental effects that manifest as speech or language disorders.  Another explanation 
could be that there is a lack of assessment tools that are sensitive enough to capture speech and 
language differences in children with NAS.  This information is still relevant because SLPs 
frequently assess and treat children with differences in all of the neurodevelopmental 
subsystems.  For example, behavior problems may manifest as problems in pragmatics or 
literacy.  More research is warranted to determine if indeed children with NAS experience long-
term difficulties.  As substance abuse continues to be a growing problem, there is increased 
concern about the developmental trajectories of the infants with NAS.  As these children enter 
the school scene, SLPs need to be prepared to assess and treat deficits that may be unique to this 
population.  
NAS is currently believed to have links to ASD, hearing loss, vision loss, and speech and 
language disorders, to name a few.  Unfortunately, research is scant on these topics, especially as 
children reach school-age.  School-based SLPs are in a position to provide a unique perspective 
on the NAS population.  With RTI, children on SLPs’ caseloads tend to have more severe 
communication disorders and include many children with comorbid neurodevelopmental 
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disorders. The responses of school-based SLPs will provide insight on the presence, nature, and 
severity of the communication disorders of children with NAS on their current caseloads.  The 
evidence will be a first step in linking harmful long-term neurodevelopmental effects to prenatal 
drug exposure. 
Study Questions and Predictions 
 Based on a thorough research review, the following research questions and predictions 
emerged: 
1. Do SLPs have children with known or suspected NAS on their caseloads?  It is predicted 
that SLPs will report that they currently see children with NAS. 
2. Do children with NAS have negative long term neurodevelopmental outcomes, as 
evidenced by communication disorders?  It is predicted that children with both known 
and suspected NAS will present with communication disorders discussed with in the 
review of this literature.   
3. If there are long term neurodevelopmental effects, how do children with NAS present on 
SLP caseloads?  It is predicted that children will primarily present with comorbid 
conditions discussed in this review of the literature, such as developmental delay, ASD, 
vision loss, hearing loss, and motor skill deficits. 
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CHAPTER 3 
METHODS 
Aim 
The purpose of this study is to investigate long term neurodevelopmental effects of NAS 
on children.  Because this is a subject where little research has been completed, the specific aims 
of this study are: (1) to determine if SLPs in the school system have known and suspected 
children with NAS on their caseloads, and (2) to examine SLPs’ experiences regarding the 
presentation of communication difficulties and the presence of comorbid disorders in this 
population.   
Research Ethics 
The ethical principles of beneficence, justice, and respect for persons were considered in 
the planning of the study.  The researcher completed the CITI Human Subjects training to ensure 
knowledge of research ethics.  East Tennessee State University Institutional Review Board (IRB) 
approval was obtained by submitting a proposal to ensure that the appropriate procedures were 
being followed when using human subjects.  Ethical safeguards and information regarding the 
purpose of the survey was sent by email to state associations for SLPs for approval and 
distribution to their SLP membership.  Before taking the online survey, the respondents were 
provided a cover page with a brief overview of the aim of the study and a description of how the 
data would be used.  Respondents were informed that their participation was voluntary and by 
choosing to complete the survey they were providing informed consent.  At any time during the 
survey, they could withdraw.  The survey was administered through a secure online survey 
system (i.e., SurveyMonkey©), and participants remained anonymous throughout the study.  
Confidentiality was maintained to the degree permitted by the technology used.  Specifically, no 
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guarantees were made regarding the interception of data sent via the Internet by any third parties, 
as is the case with emails.  In other words, every effort was made to ensure that respondents’ 
names were not connected with their responses.  Specifically, SurveyMonkey® had security 
features that were enabled:  IP addresses were not collected and SSL encryption software was 
utilized.  
Research Design 
 An exploratory descriptive research design with quantitative and qualitative analysis was 
selected for this study and implemented by using an online survey questionnaire as the primary 
research tool.  Survey research is being used increasingly in the field of speech-language 
pathology (Ofe, Plumb, Plexico, & Haak, 2016; Teten, DeVeney, & Friehe, 2016).  Survey 
research was deemed appropriate for the topic since a large number of SLPs working in schools 
across the nation could be reached in a short amount of time.   
Materials 
Survey Tool 
A questionnaire was developed based on information gained from conducting an in-depth 
literature review on the known and hypothesized neurodevelopmental effects of NAS, the role of 
school-based SLPs, and survey research (Janota, 2014; McCabe, Sheard, & Code, 1999; 
Hancock & Haskin, 2015).  The questionnaire consisted of two categories, namely 
Demographics and Caseload Characteristics, and contained 19 questions.  A variety of question 
formats were used:  eight questions with drop down menus, one check-all-that-apply question, 
one radio button question, three fill-in-the-blank questions, and six yes/no tables.  An optional 
comment box was also placed at the end of the questionnaire for respondents to provide 
additional comments about their experiences working with children who have or are suspected to 
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have NAS.  Survey Monkey®, was utilized to administer the survey.  The survey is presented in 
Appendix A. 
Self-constructed questionnaires need to pay attention to validity and reliability (Leedy & 
Ormrod, 2005).  Internal validity was improved by careful inspection of question format and 
response type (Patten, 2011).  Content validity was addressed by comparing the measures to the 
literature review and aim of the study.  That is, the characteristics and comorbidities included in 
the questionnaire were consistent with those already identified in current literature as having a 
possible relationship with NAS.  The construct validity is confirmed by the fact that the 
questionnaire inferred the respondents’ knowledge by questioning their current experiences with 
children with known or suspected NAS in order to determine their knowledge of NAS.  The 
types of disorders that SLPs treat are consistent with many of the characteristics and 
comorbidities shown in literature to be traits of children with NAS, making SLPs a good source 
of information.  The questionnaire was sent to SLPs across the United States to gain a 
representative sample and to improve the external validity of the study.   Additionally, other in-
depth demographic information was collected to describe the diversity of the sample.  
Pilot Study 
A pilot study was conducted to further improve the reliability and validity of the 
questionnaire (Leedy & Ormrod, 2005).  A brief description of the questionnaire was posted onto 
a Facebook group for East Tennessee State University SLP alumni and three clinicians 
responded. Six additional participants were contacted directly.  Though nine SLPs agreed to 
participate in the pilot study, only six returned a completed questionnaire.  Data were collected, 
and the suggested revisions to the questionnaire were modified.   
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All respondents were female and held Master’s level degrees.  Only one had received 
information on NAS as a part of her graduate education.  Five of the SLPs worked in the school 
system, while only one reported to be employed by a contract company.  The pilot study 
respondents represented three states, Kentucky (n = 2), Tennessee (n = 3), and Virginia (n = 1), 
and respondents served suburban (n = 1) and rural (n = 5) areas within those states.  The pilot 
study respondents reported their total years’ experience with children as follows:  1-5 (n = 2), 6-
10 (n = 3), and 11-15 (n = 1).  They also reported on their total years’ experience working in a 
school:  1-5 (n =4), 6-10 (n = 1), and 11-15 (n = 1).  The pilot study respondents provided 
therapy to the following grade levels:  early childhood preschool special education (n = 1), head 
start, preschool, and/or pre-kindergarten (n = 4), kindergarten- 2nd grade (n = 5), 3rd-5th grade (n 
= 5), 6th-8th grade (n = 1), 9th-12th grade (n = 1), and a stand-alone class for children with 
intellectual and/or multiple disabilities (n = 3). 
The pilot study respondents were requested to: complete the survey, determine if the time 
taken to complete the survey was manageable, evaluate the clarity of the wording of the 
questions, provide information about the order of the questions, and provide comments regarding 
overall improvement to the survey.  Three of the six respondents provided commentary feedback 
on the questionnaire.  Based on their comments, changes were made to the questionnaire 
(summarized in Appendix B).  The responses collected during the pilot study were not included 
in the main study.   
Procedure 
Respondent Recruitment 
Once IRB approval was obtained, permission to post the questionnaire was sought from 
Speech-Language Pathology State Associations.  Initially, an email was sent to identify the 
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contact person for requesting permission to distribute a survey to state association members.  The 
states had various posting requirements such as:  board approval, posting fee, article write-up, or 
convention presentation.  Some states posted the survey immediately and others declined, as they 
do not solicit research for non-members.  After half of the states had responded, a follow-up 
email was sent to the states that did not respond.  This email again requested information 
regarding permission to post to their state association website. 
Due to the varying requirements of each state along with impending deadlines for this 
project, the ETSU IRB was contacted to determine if the two-week window for administering the 
survey could be interpreted as having two weeks per state, which was approved.  Once the study 
was approved by a state, it was distributed to members with an email cover letter.  The cover 
letter invited school-based SLPs to participate in the study, and a link to the questionnaire was 
provided (refer to Appendix C).  Once the questionnaire was entered, the informed consent 
document describing the purpose of the study and the ethical safeguards was displayed (refer to 
Appendix D).  Reminder emails were sent to each state after the survey had been open for one 
week and another three days before the survey closed for their state.  Data from all states for 
which the survey was closed by the time limit set for this thesis are reported in this study.  The 
survey link itself, however, was not closed, and respondents from “closed” states could respond 
if they were interested.  This data will be reported at a later stage. 
 Additional recruitment was conducted through use of ASHA Special Interest Groups (SIGs) 
1, Language Learning and Education, and 16, School-Based Issues. The groups did not allow 
contact information to be solicited in the recruitment announcement, so a modified recruitment 
letter was proposed to the IRB.  The IRB approved this modification (refer to Appendix E).  An 
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initial post was sent for approval by SIGs 1 and 16 and approval was granted from both.  No 
reminders were posted in these forums. 
Respondents 
Twenty-seven of the 50 SLP State Associations (54%) contacted responded and 
forwarded the survey link to potential respondents via state forums or email.  Nineteen SLP State 
Associations (38%) did not respond to the posting request within the study timeframe or did not 
respond at all, and four (8%) did not allow non-members of their state association to solicit for 
respondents.  Ten states that did not respond to the posting request were still represented in the 
final tally, likely attributed to recruitment from SIGs 1 and 16.  A purposive sample was taken 
from the population recruited, with 37 of 50 (74%) U.S. states represented. 
At the conclusion of the data collection phase, 258 participants consented to participate in 
the survey representing 37 different states across the five geographical regions (see Figure 1).  
228 respondents also indicated their geographical area as:  rural (37.28%), urban (44.30%), or 
suburban (18.42%). 
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Figure 1.  Respondents by geographical region. (n = 258) (modified from National Diversity 
Council, 2017)  
The percentage of respondents from each of the five geographical regions was not 
represented equally.  However, at least one state from each region responded to the 
questionnaire.  Alaska and Hawaii (not pictured) did not respond to the survey within the study 
timeline, but would have been included in the West region. 
22.82% 
35.98% 
1.76% 
22.82% 
17.12% 
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Respondents primarily identified as female (96.96%, n = 230), which is consistent with 
ASHA’s gender distribution (i.e. 96.3% female) (ASHA, 2017b). Furthermore, the majority of 
respondents held master’s level degrees (96.09%, n =230), which is the working degree for 
clinical SLPs.  The remaining 3.91% held doctorate degrees.  Only 4.82% of respondents 
reported having formal NAS training (n =228).  Types of formal training included:  graduate 
school, professional training within the workplace, ASHA workshops, and continuing education 
courses.  The majority of respondents, 83.70%, were employed by the school system (n =227).  
The median years’ experience for SLPs working with children both in and out of the school 
system (n = 226) is 16-20 years, while the median years of experience for SLPs working in the 
school system (n = 225) is 11-15 years (see Table 1). 
Table 1 
Respondents’ Years of Experience  
 
 
Data Analysis 
Item-by-item frequency analysis was chosen for questions with nominal data.  Measures 
of central tendency were calculated for questions with equal interval data, such as number of 
Years 
 
With Children, Total (n = 226) 
 
In Schools (n = 225) 
  
Number 
 
Percent 
 
Number 
 
Percent 
1-5 
 
49 
 
21.68 
 
47 
 
20.89 
6-10 
 
31 
 
13.72 
 
39 
 
17.33 
11-15 
 
26 
 
11.5 
 
43 
 
19.11 
16-20 
 
27 
 
11.95 
 
26 
 
11.56 
20+ 
 
93 
 
41.15 
 
70 
 
31.11 
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clients on current case load and years of experience.  Open coding was selected for responses to 
the questions that probed for description (i.e. type of NAS training and optional comment box).  
The codes were then ranked by frequency to aid in determining themes to the open-ended 
responses.  The analysis features within Survey Monkey® were sufficient for all analyses. 
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CHAPTER 4 
RESULTS 
The results section is presented in sections discussing the caseloads of the respondents and 
specifically aimed at answering the research questions: (1) Do SLPs have children with known or 
suspected NAS on their caseloads?  (2) Do children with NAS have negative long term 
neurodevelopmental outcomes, as evidenced by communication disorders?  (3) If there are long 
term neurodevelopmental effects, how do children with NAS present on SLP caseloads? 
Additionally, the questionnaire was designed to differentiate between SLPs’ perceptions of 
the presentations of known and suspected children with NAS.  The purpose of this was to 
determine if children with known NAS appeared to present differently than children with 
suspected NAS.  The results are presented accordingly.   
Throughout the results, N is a constant and refers to the total number of participants who 
responded to at least one question of the questionnaire (i.e. N = 258), or the denominator for the 
calculations.  The variable n refers to any part of the constant, N, or the numerator.  For some 
questions (i.e. matrix-type), n serves as the denominator.  “Number of Respondents” in the tables 
represents part of the whole n.  Tables or figures that combine information from two or more 
questions may have n as two different totals, due to the questions having a different number of 
respondents.  Often, percentages and number of respondents are given in tables or figures where 
data from two or more questions were consolidated. 
Prevalence 
Caseload Characteristics of Respondents 
Respondents reported they provide therapy services in a variety of settings with different 
frequencies, namely:  early childhood preschool special education (43.86%), head start, 
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preschool and/or pre-kindergarten (43.42%), kindergarten-2nd grade (66.23%), 3rd-5th grade 
(66.23%), 6th-8th grade (47.37%), 9th-12th grade (32.02%), stand-alone classes for children with 
intellectual and/or multiple disabilities (17.11%), and/or other grade levels (5.26%) (n = 228).  
These frequencies are greater than 100% because SLPs can provide services in multiple settings.  
Respondents’ caseload sizes among the respondents ranged between 20 or fewer to over 100.  
See Figure 2 for distribution of respondents’ caseload sizes. 
 
Figure 2.  Total caseload size of SLPs.  (n = 228) 
Table 2 represents the respondents’ responses to the question of information frequency 
for children with known NAS.  
 
 
 
 
 
 
10.09%
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Table 2 
Information Frequency for Children with Known NAS (n = 123) 
Sources of Information 
 Number of 
 Respondents  Interval Responses 
 
 
  
None 
 
A Few 
 
Some 
 
Most 
 
All 
School Records  99 
 
42.42% 
 
24.24% 
 
10.10% 
 
12.12% 
 
11.11% 
Verbal Report from Legal Guardian  101 
 
35.64% 
 
23.76% 
 
10.89% 
 
11.88% 
 
17.82% 
Written Report from Legal Guardian  100 
 
48.00% 
 
20.00% 
 
13.00% 
 
9.00% 
 
10.00% 
 
 
When respondents were asked to provide the number of known and the number of 
suspected children with NAS on their caseloads, 54.47% (n = 123) of respondents had a certain 
knowledge that there were confirmed children on their caseload with the diagnosis of NAS. The 
SLPs reported that they were made aware of this diagnosis through documentation in school 
records, verbal reports from a legal guardian, or a written report from a legal guardian (see Table 
2).   
 Table 3 represents the respondents’ responses to the question of information frequency 
for children with suspected NAS. 
Table 3 
Information Frequency for Children with Suspected NAS (n = 122) 
Sources of 
Information 
Number of 
Respondents  Interval Responses 
   
None 
 
A Few 
 
Some 
 
Most 
 
All 
Anecdotal Report 92 
 
16.30% 
 
35.87% 
 
22.83% 
 
11.96% 
 
13.04% 
Behavioral 
Characteristics 97 
 
5.15% 
 
24.74% 
 
19.59% 
 
28.87% 
 
21.65% 
Both 103 
 
12.62% 
 
33.98% 
 
17.48% 
 
17.48% 
 
18.45% 
 
Conversely, 93.44% of school-based SLPs reported they suspected at least one child on 
their caseload had NAS (n = 122).  Suspicion of this diagnosis arose from anecdotal report, 
behavioral characteristics, or both.  See Table 3 for full description of information frequency for 
children with suspected NAS.   
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SLPs were asked to report on how their caseload of known or suspected children with 
NAS has changed over the past five years.  Of a sample of 201 respondents, 3.98% reported 
decreased numbers, 38.31% reported no noticeable changes, 19.90% documented increased 
numbers, and 37.81% documented that they were unsure.  To determine current prevalence of 
NAS, Table 4 was created to view prevalence distributed by caseload size.  Most SLPs, despite 
caseload size, identify 1-3 children with NAS. 
  
 
 
Table 4 
Prevalence of NAS on SLP Caseloads 
Caseload Size  Number of Respondents  Number of Children 
   
 
0 
 
1-3 
 
4-6 
 
7-10 
 
11-13  14-16  17-20 
Known 
(n = 123) 
1-20 
 
9 
 
33.33% 
 
55.56% 
 
11.11% 
 
0.00% 
 
0.00% 
 
0.00%  0.00% 
21-40 
 
42 
 
54.76% 
 
42.86% 
 
2.38% 
 
0.00% 
 
0.00%  0.00%  0.00% 
41-60 
 
59 
 
38.98% 
 
50.85% 
 
10.17% 
 
0.00% 
 
0.00%  0.00%  0.00% 
61-80 
 
10 
 
60.00% 
 
20.00% 
 
20.00% 
 
0.00% 
 
0.00%  0.00%  0.00% 
81-100 
 
2 
 
50.00% 
 
50.00% 
 
0.00% 
 
0.00% 
 
0.00%  0.00%  0.00% 
100+ 
 
1 
 
0.00% 
 
100.00% 
 
0.00% 
 
0.00% 
 
0.00%  0.00%  0.00% 
Suspected 
(n = 122) 
1-20 
 
8 
 
0.00% 
 
87.50% 
 
12.50% 
 
0.00% 
 
0.00% 
 
0.00%  0.00% 
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Table 4 (continued) 
21-40 
 
42 
 
11.90% 
 
78.57% 
 
7.14% 
 
2.38% 
 
0.00%  0.00%  0.00% 
41-60 
 
59 
 
5.08% 
 
55.93% 
 
27.12% 
 
8.47% 
 
3.39%  0.00%  0.00% 
61-80 
 
10 
 
0.00% 
 
60.00% 
 
20.00% 
 
10.00% 
 
0.00%  0.00%  10.00% 
81-100 
 
2 
 
0.00% 
 
50.00% 
 
50.00% 
 
0.00% 
 
0.00%  0.00%  0.00% 
100+ 
 
1 
 
0.00% 
 
0.00% 
 
100.00% 
 
0.00% 
 
0.00%  0.00%  0.00% 
 
 
No responses were indicated for intervals 20+. 
Communication Disorders 
Communication Disorders in Children with Known NAS 
The SLPs who responded to each characteristic and the communication disorders they 
identified in children with known NAS can be seen in Table 5. 
  
 
 
Table 5 
Communication Characteristics of Children with Known NAS (n = 90) 
Characteristics 
 Number of 
Respondents 
 
Interval Responses 
 
   None 
 
A Few 
 
Some 
 
Most 
 
All 
Language Disorders 
Receptive/Expressive 
 
90 
 
21.11% 
 
16.67% 
 
7.78% 
 
24.44% 
 
30.00% 
Pragmatics/Social Communication  89  24.72% 
 
19.10% 
 
12.36% 
 
20.22% 
 
23.60% 
Semantics  86  26.74% 
 
15.12% 
 
15.12% 
 
20.93% 
 
22.09% 
Morphology/Syntax  85  27.06% 
 
20.00% 
 
15.29% 
 
16.47% 
 
21.18% 
Literacy Disorders 
Phonological Awareness 
 
82 
 
25.61% 
 
19.51% 
 
14.63% 
 
19.51% 
 
20.73% 
Comprehension  81  25.93% 
 
14.81% 
 
16.05% 
 
20.99% 
 
22.22% 
Fluency of Reading  79  29.11% 
 
18.99% 
 
15.19% 
 
13.92% 
 
22.78% 
Writing  78  30.77% 
 
16.67% 
 
15.38% 
 
15.38% 
 
21.79% 
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Table 5 (continued) 
Speech Disorders 
Speech Sound Disorders 
 
85 
 
27.06% 
 
23.53% 
 
20.00% 
 
14.12% 
 
15.29% 
Childhood Apraxia  
of Speech 
 
78 
 
61.54% 
 
23.08% 
 
5.13% 
 
2.56% 
 
7.69% 
Fluency of Speech  78  79.49% 
 
16.67% 
 
2.56% 
 
0.00% 
 
1.28% 
Voice  75  86.67% 
 
8.00% 
 
4.00% 
 
0.00% 
 
1.33% 
 
 
 
 
 
 
 
 
 
 
 
 
The types of communication disorders were combined into three categories, Language 
Disorders, Literacy Disorders, and Speech Disorders.  Ninety SLPs (35%, N = 258) commented 
on the presentation of types of communication difficulties among this population.  Most of the 
data for each type of disorder has a u-shaped distribution with greater percentages at opposing 
ends of the interval set.  Responses such as “a few” versus “some” or “some” versus “most,” 
likely can be interpreted differently between respondents, such as those with small intervals of 
children with NAS (i.e. 1-3). 
Communication Disorders in Children with Suspected NAS 
One hundred fifteen SLPs (45%, N = 258) commented on the presentation of types of 
communication difficulties among children with suspected NAS.  Table 6 documents the 
presentations of communication disorders in this population. 
  
 
 
Table 6 
Communication Characteristics of Children with Suspected NAS (n = 115)  
Characteristics 
 Number of 
Respondents 
 
Interval Responses 
 
   None 
 
A Few 
 
Some 
 
Most 
 
All 
Language Disorders 
Receptive/Expressive  115 
 
6.96% 
 
25.22% 
 
9.57% 
 
31.30% 
 
26.96% 
Pragmatics/Social Communication  112  14.29% 
 
28.57% 
 
14.29% 
 
24.11% 
 
18.75% 
Semantics  104  10.58% 
 
25.00% 
 
16.35% 
 
29.81% 
 
18.27% 
Morphology/Syntax  104  14.42% 
 
24.04% 
 
17.31% 
 
27.88% 
 
16.35% 
Literacy Disorders 
Phonological Awareness  102 
 
13.73% 
 
26.47% 
 
15.69% 
 
30.39% 
 
13.73% 
Comprehension  97  15.46% 
 
23.71% 
 
13.40% 
 
30.93% 
 
16.49% 
Fluency of Reading  92  21.74% 
 
25.00% 
 
20.65% 
 
19.57% 
 
13.04% 
Writing  91  21.98% 
 
26.37% 
 
12.09% 
 
21.98% 
 
17.58% 
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Table 6 (continued) 
Speech Disorders 
Speech Sound Disorders  97 
 
23.71% 
 
30.93% 
 
22.68% 
 
14.43% 
 
8.25% 
Childhood Apraxia 
of Speech  91 
 
56.04% 
 
29.67% 
 
10.99% 
 
1.10% 
 
2.20% 
Fluency of Speech  88  79.55% 
 
14.77% 
 
1.14% 
 
2.27% 
 
2.27% 
Voice  85  92.94% 
 
5.88% 
 
1.18% 
 
0.00% 
 
0.00% 
 
 
Most of the data for each type of disorder has a u-shaped distribution with greater 
percentages at opposing ends of the interval set.  Responses such as “a few” versus “some” or 
“some” versus “most,” likely can be interpreted differently between respondents, such as those 
with small intervals of children with NAS (i.e. 1-3). 
Comorbid Conditions 
Comorbid Conditions in Children with Known NAS 
 The number of SLPs who identified each comorbidity type in relation to the total number 
of SLPs who responded in children with known NAS can be seen in Table 7. 
  
 
 
Table 7 
Comorbidities of Children with Known NAS (n = 89) * 
Comorbidities  Number of Respondents  Interval Responses 
 
 
  
None 
 
A Few 
 
Some 
 
Most 
 
All 
Sensory Impairments 
Hearing Loss** 
 
75 
 
81.33% 
 
10.67% 
 
8.00% 
 
0.00% 
 
0.00% 
Auditory Processing Disorder**  77 
 
54.55% 
 
22.08% 
 
14.29% 
 
6.49% 
 
2.60% 
Dysphagia**  78 
 
79.49% 
 
15.38% 
 
2.56% 
 
1.28% 
 
1.28% 
Autism Spectrum Disorder  80 
 
51.25% 
 
21.25% 
 
13.75% 
 
10.00% 
 
3.75% 
Sensory Integration Disorder  81 
 
35.80% 
 
25.93% 
 
14.81% 
 
16.05% 
 
7.41% 
Vision Impairment  77 
 
71.43% 
 
18.18% 
 
5.19% 
 
3.90% 
 
1.30% 
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Table 7 (continued) 
Behavior Impairments 
Attention Deficit Disorder 
 
77 
 
28.57% 
 
16.88% 
 
19.48% 
 
18.18% 
 
16.88% 
Attention Deficit Hyperactive Disorder  79 
 
26.58% 
 
16.46% 
 
17.72% 
 
24.05% 
 
15.19% 
Depression  76 
 
63.16% 
 
23.68% 
 
9.21% 
 
1.32% 
 
2.63% 
Selective Mutism  75 
 
90.67% 
 
6.67% 
 
2.67% 
 
0.00% 
 
0.00% 
Behavior Issues (Other)  80 
 
40.00% 
 
21.25% 
 
15.00% 
 
13.75% 
 
10.00% 
Cognitive Impairments 
Cognitive Communication Disorders** 
 
83  42.17%  18.07% 
 
13.25% 
 
13.25% 
 
13.25% 
Broad Developmental Delay  85 
 
27.06% 
 
22.35% 
 
16.47% 
 
14.12% 
 
20.00% 
Learning Disability  80 
 
26.25% 
 
18.75% 
 
17.50% 
 
17.50% 
 
20.00% 
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Table 7 (continued) 
Oppositional Defiant Disorder  79 
 
39.24% 
 
29.11% 
 
13.92% 
 
12.66% 
 
5.06% 
Traumatic Brain Injury  76 
 
88.16% 
 
10.53% 
 
1.32% 
 
0.00% 
 
0.00% 
Motor Impairments 
Fine Motor 
 
82 
 
28.05% 
 
26.83% 
 
18.29% 
 
18.26% 
 
8.54% 
Gross Motor  79 
 
43.04% 
 
29.11% 
 
13.92% 
 
7.59% 
 
6.33% 
Note.  *n = 89 except where indicated.  **n = 90. 
 
 
In addition to the presentation of communication disorders, SLPs were also asked to 
document possible comorbidities observed in children with both known and suspected NAS.  
Table 7 combined responses from two questions.  Respondents totaled 89 and 90 (35%, N = 
258).   
Comorbid Conditions in Children with Suspected NAS 
The number of SLPs who responded to each comorbidity in relation to the total number 
of SLPs who responded and the comorbidities they identified in children with known NAS can 
be seen in Table 8. 
 
 
 
Table 8 
Comorbidities of Children with Suspected NAS 
Comorbidities  Number of Respondents  Interval Responses 
 
 
  
None 
 
A Few 
 
Some 
 
Most 
 
All 
Sensory Impairments 
Hearing Loss** 
 
89 
 
80.90% 
 
12.36% 
 
5.62% 
 
1.12% 
 
0.00% 
Auditory Processing Disorder**  96 
 
47.92% 
 
22.92% 
 
19.79% 
 
7.29% 
 
2.08% 
Dysphagia**   87 
 
85.06% 
 
10.34% 
 
4.60% 
 
0.00% 
 
0.00% 
Autism Spectrum Disorder  101 
 
42.57% 
 
27.72% 
 
18.81% 
 
7.92% 
 
2.97% 
Sensory Integration Disorder  103 
 
23.30% 
 
36.89% 
 
15.53% 
 
18.45% 
 
5.83% 
Vision Impairment  88 
 
71.59% 
 
18.18% 
 
9.09% 
 
1.14% 
 
0.00% 
Behavior Impairments 
Attention Deficit Disorder 
 
96 
 
17.71% 
 
29.17% 
 
22.92% 
 
17.71% 
 
12.50% 
Attention Deficit Hyperactive Disorder  100 
 
19.00% 
 
21.00% 
 
25.00% 
 
27.00% 
 
8.00% 
Depression  88 
 
63.64% 
 
26.14% 
 
7.95% 
 
2.27% 
 
0.00% 
Selective Mutism  86 
 
90.70% 
 
6.98% 
 
2.33% 
 
0.00% 
 
0.00% 
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Table 8 (continued) 
Behavior Issues (Other)  93 
 
36.56% 
 
34.41% 
 
10.75% 
 
9.68% 
 
8.60% 
Cognitive Impairments 
Cognitive Communication Disorders** 
 
99  31.31%  28.28% 
 
12.12% 
 
18.18% 
 
10.10% 
Broad Developmental Delay  101 
 
15.84% 
 
32.67% 
 
17.82% 
 
23.76% 
 
9.90% 
Learning Disability  97 
 
11.34% 
 
31.96% 
 
23.71% 
 
17.53% 
 
15.46% 
Oppositional Defiant Disorder  98 
 
44.57% 
 
23.91% 
 
22.83% 
 
7.61% 
 
1.09% 
Traumatic Brain Injury  88 
 
86.36% 
 
10.23% 
 
3.41% 
 
0.00% 
 
0.00% 
Motor Impairments 
Fine Motor 
 
96 
 
20.83% 
 
34.38% 
 
19.79% 
 
20.83% 
 
4.17% 
Gross Motor  94 
 
44.68% 
 
29.79% 
 
21.28% 
 
4.26% 
 
0.00% 
Note.  *n = 109 except where indicated.  **n = 115. 
 
 
Respondents’ Experiences 
Comments from School-Based Speech-Language Pathologists 
 Table 9 represents themes that emerged from respondents’ comments regarding NAS. 
Table 9 
Themes from SLPs Comments Regarding NAS (n = 78) 
Category  Number 
 
Percent 
No/Little Documentation  31 39.74% 
No Knowledge or Experience  25 
 
32.05% 
Specific Characteristics  17 
 
21.79% 
Under Identified  8 
 
10.26% 
Current Practice  7 
 
8.97% 
Insufficient Training  4 
 
5.13% 
Increase in NAS noted  2 
 
2.56% 
Future Direction  1 
 
1.28% 
Other 
 
3 
 
3.85% 
 
 Following the questionnaire, an open-ended comment box was provided for respondents 
to discuss any information they wished, pertinent to working with children with NAS.  Seventy-
eight respondents (30%, N =258) provided comments related to working with children with 
NAS.  A qualitative analysis was performed on the comments provided.  Comments were listed 
and explored to identify themes.  Eight themes emerged (refer to Table 9), and comments were 
then assigned to specific themes.  Responses were not mutually exclusive to category. 
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 Comments such as, "It is very hard to get documentation of NAS.  Most often it is from 
an anecdotal report from someone other than the biological parent,” were placed in the No/Little 
Documentation theme.   This category represented the highest number of responses (n = 31).  Of 
the respondents who commented they knew nothing about NAS or had no experience in working 
with children who had NAS, 92% (n = 23) also indicated that they had 0 children with known or 
suspected NAS.  These comments validated the reports made about information frequency, 
which were discussed previously. 
 Other comments indicated a lack of knowledge and/or experience in working with this 
population, such as, “NAS has not really been on my radar, even though I know opiate use has 
been increasing.  I may have served many students with the characteristics, but I don't know 
what they are.  Haven't even really thought to be looking because I have never heard of NAS 
before.”  Additionally, some respondents commented on the specific characteristics or 
presentations of children with NAS on their caseloads.  One respondent stated, “They struggle 
with all aspects of the school environment.”  A table of sample comments from each theme can 
be viewed in Appendix F1.   
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CHAPTER 5 
DISCUSSION 
 This study aimed to determine if there were long-term neurodevelopmental effects in 
children prenatally exposed to substances.  More specifically, this research aimed to answer the 
following research questions: (1) Do SLPs have children with known or suspected NAS on their 
caseloads?  (2) Do children with NAS have negative long term neurodevelopmental outcomes, as 
evidenced by communication disorders?  (3) If there are long term neurodevelopmental effects, 
how do children with NAS present on SLP caseloads?  The interpretation of the data supporting 
these questions will be discussed below. 
Prevalence of Children with NAS on SLP Caseloads 
 Respondents across the United States reported that children with NAS, known or 
suspected, are on their caseloads.  In fact, 93.44% of the respondents had at least one child they 
knew or suspected to have NAS.  This is somewhat surprising considering that of the 228 SLPs 
who responded to a question regarding professional NAS training, only 11 reported to have 
received any at all.  However, it is possible that information about NAS could have been 
obtained through various media sources.  According to survey results, children with NAS are 
being identified in each of the five regions of the United States.  Additionally, children with NAS 
were found in rural, suburban, and urban developments across the states.  Regardless of 
respondents’ caseload size, one to three children with NAS are most likely to appear.  The 
presence of children with NAS on school-based SLP caseloads, though, is not entirely surprising 
considering the increasing prevalence of NAS births reported nationally and locally by the state 
of Tennessee (Ko et al., 2016; Tennessee Department of Health, 2015; Tennessee Department of 
Health, 2016a; Tennessee Department of Health, 2016b; Tennessee Department of Health, 
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2017).   Additionally, Proctor-Williams (2014) hypothesized that the number of children with 
NAS in the schools will just begin to spike in 2017.  It is possible that this survey offers a 
glimpse into the subject before NAS grasps the attention of most SLPs as being rampant in the 
schools. 
 At this time, the respondents’ responses reflect that there is not a common protocol in place 
in school administration to identify children with NAS.  From the findings, it appears that the 
respondents were most frequently identifying children by behavioral characteristics.  Reliable 
anecdotes were also useful to respondents in learning about a child’s diagnosis.  All the 
respondents who knew or suspected NAS in a child had at least one reliable or believed 
anecdotal source.  Therefore, although the respondents did not always have easy access to 
confirmed diagnoses of NAS, they felt confident in the reliability of the information with which 
they were provided with that led them to the diagnosis.  The fact that respondents had a difficult 
time obtaining information regarding NAS birth history is not surprising because literature 
documents that NAS does not even have a nationwide standard for diagnosis at birth (Bagley et 
al., 2014).  Additionally, the social circumstances and stigmatization that occur with substance 
abuse/misuse keeps much information hidden from the public eye (Murphy & Rosenbaum, 
1999).   
Communication Disorders 
 The types of communication disorders identified by respondents indicated that either 
children with NAS may have an array of possible communication deficits and/or that SLPs 
currently do not have a protocol for identifying communication disorders in children with NAS.  
The two most commonly identified disorders that appear in children with both known and 
suspected NAS were language and literacy disorders.  Within these two subcategories, 
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receptive/expressive language, phonological awareness, and reading comprehension were most 
commonly identified.  This is consistent with literature identifying the following communication 
disorders:   poorer word retrieval and poorer vocabulary (Chang et al., 2004); decreased 
receptive, expressive, and total language scores (Lewis et al., 2004); and decreased phonological 
awareness (Lewis et al., 2011; Lewis et al., 2013).  Despite literature suggesting syntactic 
immaturity in substance exposed children (Lewis et al., 2013), results of the questionnaire did 
not indicate that respondents readily identify this disorder in children with NAS.  This could be 
because the children in the Lewis et al. (2013) study were 12 years of age.  Most SLPs who 
responded to this questionnaire serve K-5th grades.  The possibility exists that the respondents 
were not identifying syntactic deficits because their children are not at an age when complex 
syntax deficits are yet apparent.  Fluency of reading and writing seem to be the least identified 
literacy disorders.  This is consistent in that no literature was found on these disorders within the 
NAS population to date.   
The third most prevalent set of communication disorders identified were speech sound 
disorders.  This was an unexpected finding that has not yet been reported in literature.  
Additionally, within speech disorders, voice or dysphagia was not currently identified by 
respondents as having an association among children with NAS.  This is consistent in that no 
literature was found on these disorders within the NAS population to date.   
It is not surprising that communication disorders were identified as present in children 
with NAS on the caseloads of respondents; otherwise, the children would not have been referred 
for intervention. This study is unique in its specificity of the types of communication disorders 
that the children demonstrated.  The fact that communication disorders were identified suggests 
that children with NAS may have long-term neurodevelopmental effects that are severe enough 
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to surpass curricular assistance (e.g. RTI) that may be provided to children with milder disorders.  
Currently, based on these survey results and research findings in the literature, we cannot 
unequivocally state that all children diagnosed with NAS will present with long-term 
neurodevelopmental effects. 
Comorbid Disorders 
 The most frequently observed comorbidities in children with known and suspected NAS 
were Broad Developmental Delay, Learning Disability, ADD, and ADHD.  This is consistent 
with research demonstrating impairments in behavior regulation (Bandstra et al., 2010, Minnes et 
al., 2010) and cognitive function and reasoning abilities (Hunt et al., 2008; Singer et al. ,2008).  
Despite the fact that current literature (Boukhris et al., 2016; Richardson et al., 2013; Richardson 
et al., 2015, Cone-Wesson, 2005) describes ASD, depression, anxiety, or hearing loss as being 
comorbid with NAS, the survey findings did not indicate a common reporting of any of these 
disorders.  However, respondents who provided comments on the connection between ASD and 
NAS suggested that if a child had both, ASD is a diagnosis that, in current practice, overshadows 
a NAS diagnosis. 
As evidenced by the respondents’ comments regarding NAS, many gaps remain in SLPs’ 
abilities to identify children with NAS due to insufficient or inconsistent documentation of NAS 
records and/or inadequate training for SLPs on this unique population.  The respondents, 
however, did demonstrate concern for these children in that they wish more training was 
provided to them, either at pre-professional or post-graduate levels. 
Limitations 
 The primary limitation to this study is its generalizability to the broader population.  
There are a few reasons to be cautious.  First, SLP caseloads do not represent all children with 
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NAS.  There could be children who have comorbidities, but no communication disorders.  There 
could also be children without any differences at all, as is also documented in the literature 
(Frank et al., 2001; El Marroun et al., 2014).  Additionally, communication disorders and 
comorbidities could be independent of NAS, as children without NAS can also demonstrate the 
same communication disorders and comorbidities.  The second reason generalization is a 
concern for this study is due to the nature of the research itself.  As the design of the study was 
exploratory, data were analyzed in a descriptive manner only, and conclusions are limited to the 
aims of the research.  The results gathered, however, did provide insight regarding what should 
be examined next to best lead to a common identification and treatment protocol among SLPs.  
The third limitation is that although over half of the United States was represented, not all states 
were.  Additionally, of the states that did respond, there was not equal representation of 
respondents.  Fourth, a limitation exists in the design of the questionnaire.  The intervals were 
designed with the possibility of larger numbers of children with NAS identified on SLP 
caseloads.  Instead, because most respondents reported one to three children with NAS, most of 
the data regarding communication characteristics has a u-shaped distribution with greater 
percentages at opposing ends of the interval set.  With one to three children, intervals such as “a 
few” versus “some” or “some” versus “most,” can be interpreted differently between 
respondents.  The questionnaire design also did not gather precise enough data for total caseload 
size and known or suspected numbers of children.  Therefore, it is not possible to know, if, for 
example, when zero children were identified as having a disorder or comorbidity, if they were 
from smaller caseloads.  Lastly, it is impossible to calculate a nonresponse rate for individual 
respondents.  Calculation of such would be difficult because although 55.0% of 162,473 SLPs 
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reportedly work in the school setting and are ASHA certified, it is impossible to know how many 
of these actually viewed the recruitment letter and chose not to respond (ASHA, 2017b).   
Implications/Future Directions 
 Due to the exploratory nature of the study, many exciting research and clinical 
implications were identified.  First, the study brings children with NAS to the attention of SLPs 
practicing in the schools because this study documents that there are indeed children with NAS 
receiving SLP services in schools across the United States.  The findings of this study serve to 
alert SLPs to the most common related communication disorders and comorbidities as identified 
by the respondents working as SLPs in the school system.  This will provide cues to SLPs for 
diagnostic purposes.  While this information should not solely guide treatment, it can be a useful 
tool to know what may be expected from these children. 
 Based on the findings, suggestions for further research emerged.  Future research should 
focus on examining significant relationships between the communication disorders and 
comorbidities currently being identified by practitioners because it is unknown if those identified 
are a direct result of NAS.  New studies could be created to first investigate relationships 
between NAS and comorbidities commented on by currently practicing SLPs (i.e. ASD and cleft 
lip/palate).   Future research should also be concerned with improving generalizability across the 
United States.  Longitudinal studies with control groups to develop infant NAS predictors for 
future neurodevelopmental outcomes would be a possible way to improve this.  Studies with 
improved generalization open the possibility of creating a common protocol for identifying and 
treating children with NAS. 
The findings indicated trends in types of communication disorders as well as types of 
comorbidities.  Some respondents commented that these children each present in a way that is 
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unique to the individual, and some also commented that all abilities seemed fragmented.  For this 
reason, identifying a solid, common set of communication characteristics and comorbidities, if 
they exist, would be beneficial to SLPs and the school treatment team. 
 The findings of the current study also have implications for the role of the SLP in 
collection of in-depth birth history.  This study reflected that there is a lack of documentation 
currently provided to SLPs regarding birth history, specifically pertaining to NAS.  SLPs should 
contribute to decreasing the stigma associated with substance abuse so that this information may 
be provided to the benefit of the child.  For example, SLPs could include questions about NAS 
on intake forms or collect more birth history via phone meetings.  Due to this relatively new 
population being encountered in schools, it is of vital importance that factual information be 
shared with educational and support personnel in schools to familiarize them with this condition 
and most importantly prevent the stigmatization of children with NAS.   
Summary 
 This is a unique exploratory study, demonstrating that children with NAS are a new and 
growing population appearing on the caseloads of school-based SLPs.  Most of the SLP 
respondents had at least one child on their caseload whom they knew or suspected to have NAS.  
These children are perceived to present with communication disorders, particularly in language 
and literacy, that were severe enough to be on respondents’ individual caseloads.  Comorbid 
conditions also perceived likely to occur in this population included Broad Developmental 
Delay, Learning Disability, ADD, and ADHD. 
It is possible that the results of this study underestimated the neurodevelopmental 
outcomes associated with NAS.  Respondents reported that they had a difficult time obtaining 
information on the child’s birth history at school age, especially when it may involve such 
74 
 
 
sensitive information as maternal substance abuse.  Furthermore, children with milder 
communication disorders would not have been included on SLPs’ individual caseloads but be 
receiving intervention through curricular changes (i.e. RTI).  Finally, there may have been 
children with NAS on the caseloads of other school specialists who do not present with 
communication disorders.  Alternatively, this study may have overestimated the number of 
children with NAS on school SLP caseloads because it is possible respondents valued anecdotal 
reports which may be false, or respondents may have overgeneralized behavioral characteristics 
of children they have a confirmed diagnosis of NAS for.  Additionally, the questionnaire did not 
ask respondents to identify which behavioral characteristics led to suspicion of NAS.  Perhaps, 
respondents made this judgement based on behavioral characteristics of the parents, as one 
respondent suggested in her comment, “…the missing enamel from Mama’s teeth is a good 
indication ‘mama’ has participated.  Children have also reported dad or mom use pipes that 
‘blow fire which makes her mean.’” 
What this study strongly suggests, however, is that there are negative long-term 
neurodevelopmental consequences of NAS.  Future research is warranted in this area to 
determine the true prevalence of children with NAS requiring additional therapeutic and 
educational support, what the specific set of neurodevelopmental consequences are, and the 
establishment of assessment and treatment protocols.  The findings of the current study are 
important as, as far as it could be determined, it is the only study that provides an indication of 
the children with NAS on SLPs’ school caseloads and a description of what the perceived long-
term neurodevelopmental effects of NAS could be.  This is especially important as, given the 
prevalence of children with NAS, they will increasingly be drawing the attention of SLPs as they 
start presenting on school caseloads.    
75 
 
 
As substance abuse continues to be a growing problem, there is increased concern about 
the developmental trajectories of the infants with NAS.  This new population will require SLPs 
to expand their scope of practice.  They will need to apply clinical expertise as well as newly 
acquired knowledge of the population to ensure that children with NAS can be identified and 
provided the appropriate intervention.  SLPs will be responsible for ensuring that these children 
continue to receive treatment that is tailored to their specific needs being seen in both clinical 
practice and in research to ensure that these children achieve the best outcomes possible. 
  
76 
 
 
REFERENCES 
American Speech-Language-Hearing Association (n.d.b).  Caseload and Workload.  Retrieved 
from 
http://www.asha.org/PRPSpecificTopic.aspx?folderid=8589934681&section=Key_Issues 
American Speech-Language-Hearing Association (n.d.a).  Response to Intervention (RTI).  
Retrieved from http://www.asha.org/SLP/schools/prof-consult/RtoI/ 
American Speech-Language-Hearing Association. (2010).  Roles and responsibilities of speech-
language pathologists in schools [Professional Issues Statement].  Available from 
www.asha.org/policy. 
American Speech-Language-Hearing Association. (2017).  ASHA summary membership and 
affiliation counts, year-end 2016.  Retrieved from http://www.asha.org/uploadedFiles/2016-
Member-Counts.pdf 
American Speech-Language-Hearing Association. (2017).  Practice Portal:  Clinical Topics.  
Available from http://www.asha.org/Practice-Portal/Clinical-Topics/. 
Anda, R.F., Brown, D.W., Felittle, V.J., Dube, S.R., & Giles, W.H.  (2008).  Adverse childhood 
experiences and prescription drug use in a cohort study of adult HMO patients.  BMC 
Public Health, 8(198).  http://doi.org/10.1186/1471-2458-8-198 
Bagley, S., Wachman, E. M., Holland, E., & Brogly, S. B. (2014). Review of the assessment and 
management of neonatal abstinence syndrome. Addiction Science & Clinical Practice, 
9(19), 1–10. http://doi.org/10.1186/1940-0640-9-19 
Bandstra, E. S., Morrow, C. E., Mansoor, E., & Accornero, V. H. (2010). Prenatal drug 
exposure: infant and toddler outcomes. Journal of Addictive Diseases, 29(2), 245–258. 
http://doi.org/10.1080/10550881003684871 
77 
 
 
Bashore, R. A., Ketchum, J. S., Staisch, K. J., Barrett, C. T., & Zimmermann, E. G. (1981). 
Heroin addiction and pregnancy. The Western Journal of Medicine, 134(6), 506–514. 
http://doi.org/10.1097/00006254-197407000-00001 
Beckwith, A. M., & Burke, S. A. (2015). Identification of early developmental deficits in infants 
with prenatal heroin, methadone, and other opioid exposure. Clinical Pediatrics, 54(4), 
328–335. http://doi.org/10.1177/0009922814549545 
Boukhris, T., Sheehy, O., Mottron, L., & Berard, A.  (2016).  Antidepressant use during 
pregnancy and the risk of autism spectrum disorder in children.  JAMA Pediatrics, 170(2), 
117-124.  http://doi.org/10.1001/jamapediatrics.2015.3356 
Casper, R. C., Fleisher, B. E., Lee-Ancajas, J. C., Gilles, A., Gaylor, E., DeBattista, A., & 
Hoyme, H. E. (2003). Follow-up of children of depressed mothers exposed or not exposed 
to antidepressant drugs during pregnancy. The Journal of Pediatrics, 142(4), 402–408. 
http://doi.org/10.1067/mpd.2003.139 
Chang, L., Smith, L.M., LoPresti, C., Yonekura, M., Kuo, J., Walot, I., & Ernst, T.  (2004).  
Smaller subcortical volumes and cognitive deficits in children with prenatal 
methamphetamine exposure.  Psychiatry Research-Neuroimaging, 132(2), 95-106. 
Cone-Wesson, B.  (2005).  Prenatal alcohol and cocaine exposure:  Influences on cognition, 
speech, language, and hearing.  Journal of Communication Disorders, 38, 279-302. 
Dixon, Jr., W.E, & Salley, B.J.  (2007).  "Shhh! we're tryin' to concentrate":  Attention and 
environmental distracters in novel word learning.  The Journal of Genetic Psychology, 
167(4), 393-414.  http://doi.org/10.3200/GNTP.167.4.393-414 
Dube, S.R., Felitti, V.J., Dong, M., Chapman, D.P., Giles, W.H., & Anda, R.F.  (2003).  
Childhood abuse, neglect and household dysfunction and the risk of illicit drug use:  The 
78 
 
 
adverse childhood experiences study.  Pediatrics, 111(3), 564-572.  http://doi.org/ 
10.1542/peds.111.3.564 
El Marroun, H., White, T. J. H., van der Knaap, N. J. F., Homberg, J. R., Fernández, G., 
Schoemaker, N. K., … Tiemeier, H.  (2014).  Prenatal exposure to selective serotonin 
reuptake inhibitors and social responsiveness symptoms of autism:  Population-based study 
of young children.  British Journal of Psychiatry, 205, 95-102.  
http://doi.org/10.1192/bjp.bp.113.127746 
Figure 1.  Respondents by geographical region. (n = 258) (modified from National Diversity 
Council, 2017).  Retrieved from http://www.nationaldiversitycouncil.org/wp-
content/uploads/2011/12/us_regions.jpg on February 24, 2017. 
Fodor, A., Timar, J., & Zelena, D. (2014). Behavioral effects of perinatal opioid exposure. Life 
Sciences, 104(1-2), 1–8. http://doi.org/10.1016/j.lfs.2014.04.006 
Frank, D.A., Augustyn, M., Knight, W.G., Pell, T., & Zuckerman, B.  (2001).  Growth, 
development, and behavior in early childhood following prenatal cocaine exposure.  The 
Journal of the American Medical Association, 285(12), 1613-1625. 
Hancock, A., & Haskin, G.  (2015).  Speech-language pathologists' knowledge and attitudes 
regarding lesbian, gay, bisexual, transgender, and queer (lgbtq) populations.  American 
Journal of Speech-Language Pathology, 24, 206-221. 
Hudak, M. L., Tan, R. C., Frattarelli, D. A., Galinkin, J. L., Green, T. ., Neville, K. A., … 
Bhutani, V. K. (2012). Neonatal drug withdrawal. American Family Physician, 129(2), 
e540–e560. http://doi.org/10.1542/peds.2011-3212 
Hunt, R. W., Tzioumi, D., Collins, E., & Jeffery, H. E. (2008). Adverse neurodevelopmental 
outcome of infants exposed to opiate in-utero. Early Human Development, 84(1), 29–35. 
79 
 
 
http://doi.org/10.1016/j.earlhumdev.2007.01.013 
Jaekel, J., Eryigit-Madzwamuse, S., & Wolke, D. (2016). Preterm toddlers’ inhibitory control 
abilities predict attention regulation and academic achievement at age 8 years. The Journal 
of Pediatrics, 169, 87–92.e1. http://doi.org/10.1016/j.jpeds.2015.10.029 
Janota, J. (2014). SLP Caseload Characteristics.  Retrieved from 
http://www.asha.org/uploadedFiles/2014-Schools-Survey-SLP-Caseload-
Characteristics.pdf#search=%22janota%22 
Kiblawi, Z. N., Smith, L. M., Diaz, S. D., LaGasse, L. L., Derauf, C., Newman, E., … Lester, B. 
(2013). Prenatal methamphetamine exposure and neonatal and infant neurobehavioral 
outcome: Results from the IDEAL study. Substance Abuse, 1–26. 
http://doi.org/10.1017/S1355617712001555 
Ko, J.Y., Patrick, S.W., Tong, V.T., Patel, R., Lind, J.N., Barfield., W.D.  (2016).  Incidence of 
neonatal abstinence syndrome- 28 states, 1999-2013.  Morbidity and Mortality Weekly 
Report, 65(31), 799-802.  http://dx.doi.org/10.15585/mmwr.mm6531a2 
LaGasse, L. L., Messinger, D., Lester, B. M., Seifer, R., Tronick, E. Z., Bauer, C. R., … Liu, J. 
(2003). Prenatal drug exposure and maternal and infant feeding behaviour. Archives of 
Disease in Childhood: Fetal and Neonatal Edition, 88, F391–F399. Retrieved from 
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L3709425
7\nhttp://sfx.library.uu.nl/utrecht?sid=EMBASE&issn=00039888&id=doi:&atitle=Prenatal
+drug+exposure+and+maternal+and+infant+feeding+behaviour&stitle=Arch.+Dis.+Child.
+Fetal+Ne 
Leedy, P.D., & Ormrod, J.E.  (2005).  Practical research:  Planning and design.  Upper Saddle 
River, NJ:  Pearson Education, Inc. 
80 
 
 
Lewis, B. A., Minnes, S., Short, E. J., Meeyong, M. O., Wu, M., Lang, A., … Singer, L. T. 
(2013). Language outcomes at 12 years for children exposed prenatally to cocaine. Journal 
of Speech, Language & Hearing Research, 56, 1662–1676. http://doi.org/10.1044/1092-
4388(2013/12-0119) 
Lewis, B. A., Minnes, S., Short, E. J., Weishampel, P., Satayathum, S., Min, M. O., … Singer, L. 
T. (2011). The effects of prenatal cocaine on language development at 10 years of age. 
Neurotoxicology and Teratology, 33(1), 17–24. http://doi.org/10.1016/j.ntt.2010.06.006 
Lewis, B.A., Singer, L.T., Short, E.J., Minnes, S., Arendt, R., Weishampel, P., … Min, M.O. 
(2004).  Four-year language outcomes of children exposed to cocaine in utero.  
Neurotoxicology and Teratology, 25(5), 617-627.  http://doi.org/10.1016/j.ntt.2004.06.007 
McCabe, P., Sheard, C., & Code, C. (1999).  What do speech pathologists know about hiv?  
Advances in Speech-Language Pathology, 1(1), 9-18. 
McGlone, L., Hamilton, R., McCullock, D.L., Boulton, R., Bradnam, M.S., Weaver, L.T., & 
Mactier, H.  (2013).  Neonatal visual evoked potentials in infants born to mothers 
prescribed methadone.  Pediatrics, 131(3), e857-e863.  http://doi.org/10.1542/peds.2012-
2113 
McLafferty, L. P., Becker, M., Dresner, N., Meltzer-Brody, S., Gopalan, P., Glance, J., … 
Worley, L. L. M. (2015). Guidelines for the Management of Pregnant Women with 
Substance use Disorders. Psychosomatics. http://doi.org/10.1016/j.psym.2015.12.001 
Minnes, S., Singer, L.T., Kirchner, H.L. Short, E., Lewis, B., Satayathum, S., & Queh, D.  
(2010).  The effects of prenatal cocaine exposure on problem behavior in children 4-10 
years.  Neurotoxicology and Teratology, 32(4), 443-451.  
http://doi.org/10.1016/j.ntt.2010.03.005 
81 
 
 
Mirick, R.G., & Steenrod, S.A.  (2016).  Opioid use disorder, attachment, and parenting:  Key 
concerns for practioners.  Child and Adolescent Social Work Journal. 
Mount, M. (2014). Facilitating Cohesive Service Delivery Through Collaboration The Pros and 
Cons of Collaborative Practice Creating Collaborative Practices. Perspectives On School-
Based Issues, 15(1), 15–25. 
Murphy, S., & Rosenbaum, M. (1999). Pregnant women on drugs:  Combating stereotypes and 
stigma.  New Brunswick, NJ and London: Rutgers University Press. 
Ofe, E.E., Plumb, A.M., Plexico, L.W., & Haak, N.J.  (2016).  School-based speech-language 
pathologists' knowledge and perceptions of autism spectrum disorder and bullying.  
Language, Speech, and Hearing Services in Schools, 47, 59-76. 
Patten, M.L.  (2011).  Questionnaire research:  A practical guide.  Glendale, CA:  Pyrczak 
Publishing. 
Paul, R. & Norbury, C.F.  (2012).  Language Disorders from Infancy through Adolescence.  St. 
Louis, MO:  Elsevier. 
Pratt, S. R. (2005). Aural habilitation update:  The role of auditory feedback on speech 
production skills of infants and children with hearing loss. The ASHA Leader, 8–9. 
Proctor-Williams, K. (2014).  Neurodevelopmental outcomes for infants with  
neonatal abstinence syndrome [PDF document].  Retrieved from 
file:///C:/Users/Brittany/Downloads/1125-Proctor-Williams.pdf 
Richardson, G. A., Goldschmidt, L., Larkby, C., & Day, N. L. (2013). Effects of prenatal cocaine 
exposure on child behavior and growth at 10years of age. Neurotoxicology and Teratology, 
40, 1–8. http://doi.org/10.1016/j.ntt.2013.08.001 
Richardson, G. A., Goldschmidt, L., Larkby, C., & Day, N. L. (2015). Effects of prenatal cocaine 
82 
 
 
exposure on adolescent development. Neurotoxicology and Teratology, 49, 41-48. 
http://doi.org/10.1016/j.ntt.2015.03.002 
Rudebusch, J.  (2007).  Guide to rti:  Response to intervention.  East Moline, Illinois:  
LinguiSystems, Inc. 
Singer, L.T., Nelson, S., Short, E., Min, M.O., Lewis, B., Russ, S., & Minnes, S.  (2008).  
Prenatal cocaine exposure:  Drug and environmental effects at 9 years.  The Journal of 
Pediatrics, 153(1), 105-111.  http://doi.org/10.1016.jpeds.2008.01.001 
Tennessee Department of Health.  (2015).  [Bar graph illustration Cumulative Case NAS 
Reported].  Drug Dependent Newborns (Neonatal Abstinence Syndrome):  Surveillance 
Summary For the Week of December 27, 2015-January 2, 2016.  Retrieved from 
http://www.tn.gov/assets/entities/health/attachments/NASsummary_Week_5215.pdf 
Tennessee Department of Health.  (2016a).  [Bar graph illustration Cumulative Case NAS 
Reported].  Neonatal Abstinence Syndrome Surveillance Summary Week 52:  December 25-
December 31, 2016.  Retrieved from 
http://www.tn.gov/assets/entities/health/attachments/NASsummary_Week_5216.pdf  
Tennessee Department of Health.  (2016b).  [Bar graph illustration Cumulative Case NAS 
Reported].  Neonatal Abstinence Syndrome Surveillance Summary Week 11:  March 13-
March 19, 2016.  Retrieved from  
http://www.tn.gov/assets/entities/health/attachments/NASsummary_Week_1116.pdf 
Tennessee Department of Health.  (2017).  [Bar graph illustration Cumulative Case NAS 
Reported].  Neonatal Abstinence Syndrome Surveillance Summary Week 11:  March 12-
March 18, 2017.  Retrieved from 
http://www.tn.gov/assets/entities/health/attachments/NASsummary_Week_1117.pdf 
83 
 
 
Teten, A.F., DeVeney, S.L., & Friehe, M.J.  (2016).  Voice disorder management competencies:  
A survey of school-based speech-language pathologists in Nebraska.  Language, Speech, 
and Hearing Services in Schools, 47, 31-43. 
The Himmelfarb Health Sciences Library (2011).  Study Design 101.  Retrieved from 
https://himmelfarb.gwu.edu/tutorials/studydesign101/casecontrols.html 
U.S. Department of Health and Human Services. (2012). Medication-assisted treatment for 
opioid addiction during pregnancy. In Medication-assisted treatment for opioid addition in 
opioid treatment programs: A treatment improvement protocol (TIP) (pp. 211–224). 
van Loo, K. M. J., & Martens, G. J. M. (2007). Genetic and environmental factors in complex 
neurodevelopmental disorders. Current Genomics, 8(7), 429–44. 
http://doi.org/10.2174/138920207783591717 
van Noort-van der Spek, I. L., Franken, M. C. J. P., & Weisglas-Kuperus, N. (2012). Language 
functions in preterm-born children: a systematic review and meta-
analysis. Pediatrics,129(4), 745-754. 
Zaretsky, E. & Clancy, J.  (2011).  Early literacy development in children with sli:  What skills 
are missing and how can we remediate? [PDF document].  Retrieved from 
file:///C:/Users/Brittany/Downloads/Zaretsky-Clancy.pdf 
 
  
84 
 
 
APPENDICES 
Appendix A 
Questionnaire 
School SLPs’ Caseloads and Neonatal Abstinence Syndrome 
As you are likely aware, the abuse and misuse of prescription and other drugs is growing rapidly 
in the United States.  This includes women who are pregnant, which often impacts the 
developing fetus.  Neonatal Abstinence Syndrome (NAS) is the term for withdrawal symptoms 
following birth experienced by infants exposed to drugs prenatally.  Research is currently sparse 
on the long term neurodevelopmental outcomes for children who have experienced NAS.  The 
purposes of this study are: (1) to determine if SLPs in the school system have known and 
suspected children with NAS on their caseloads, and (2) to examine SLPs’ experiences about the 
presentation of communication and any comorbid disorders in this population.  By completing 
this survey, you are giving your consent to participate in this research study.  All responses are 
confidential, and you cannot be identified based on the submission or content of the survey.  You 
may stop taking the survey at any time. 
Demographics 
1. Which gender do you best identify with? (Drop down menu) 
a. Female 
b. Male 
c. Other: (Please Specify) __ 
d. Prefer not to respond 
2. Please indicate your highest degree. (Drop down menu) 
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a. Master’s Degree 
b. Doctorate Degree___ 
3. Please indicate your current employer. (Drop down menu) 
a. School system 
b. Contract 
4. Please indicate the state in which you are currently hired. 
a. Drop down menu 
5. Please indicate if you currently work in a rural, suburban, or urban area. (Drop down menu) 
a. Rural 
b. Suburban 
c. Urban 
6. Please indicate your years of experience in working as a SLP with children in and out of the 
school system. (Drop down menu) 
a. 1-5 
b. 6-10 
c. 11-15 
d. 16-20 
e. 20+ 
7. Please indicate your years of experience working with children in the school system. (Drop 
down menu) 
a. 1-5 
b. 6-10 
c. 11-15 
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d. 16-20 
e. 20+ 
8. Please indicate the grade levels of the children you currently provide therapy to (Check all 
that apply). 
a. Early Childhood Preschool Special Education 
b. Head Start, Preschool, and/or Pre-Kindergarten 
c. Kindergarten-2 
d. 3-5 
e. 6-8 
f. 9-12 
g. Stand-alone class for children with intellectual and/or multiple disabilities 
h. Other 
9. Please indicate if you have had any formal training or education on Neonatal Abstinence 
Syndrome (NAS).  
a. No, I have not received any NAS-specific training. 
b. Yes, I have received NAS-specific training.  Please describe when and what type of 
training you received.   ___________________________ 
Caseload Characteristics 
1. How many clients do you have on your current caseload? 
a. 1-20 
b. 21-40 
c. 41-60 
d. 61-80 
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e. 81-100 
f. 100+ 
 
In some cases, school SLPs have certain knowledge that a child has experienced NAS; 
they know. In other cases, school SLPs are less confident about the diagnosis, but they suspect. 
The remaining questions are paired, asking about the children on your caseload whom you know 
experienced NAS, and then about the children whom you suspect experienced NAS.  
 
2. Please indicate the number of clients currently on your caseload you know had NAS. 
a. 0 
b. 1-3 
c. 4-6 
d. 7-10 
e. 11-13 
f. 14-16 
g. 17-20 
h. 20+ 
3. Please indicate the number of clients currently on your caseload you suspect to had 
NAS. 
a. 0 
b. 1-3 
c. 4-6 
d. 7-10 
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e. 11-13 
f. 14-16 
g. 17-20 
h. 20+ 
If the answer to answers 2 and 3 are both 0, please move directly to question 10.  
4. Please estimate the source of information frequency for children on your caseload 
whom you know had NAS.  Indicate all that apply. 
 None A Few Some Most All 
Documented in 
School Record 
     
Verbal Report 
from Legal 
Guardian 
     
Written Report 
from Legal 
Guardian (e.g. 
medical report) 
     
 
5. Please estimate the source of information frequency for children on your caseload 
whom you suspect had NAS.  Indicate all that apply. 
 None A Few Some Most All 
Anecdotal Report      
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Behavioral 
Characteristics 
     
Both      
 
6. Please estimate the number of children on your caseload whom you know had NAS 
who demonstrate the following communication difficulties.  Indicate all that apply. 
 None A Few Some  Most All 
Language Disorders 
(Receptive/Expressive) 
     
Language Disorders 
(Pragmatics/Social 
Communication) 
     
Language Disorders 
(Semantics) 
     
Language Disorders 
(Morphology/Syntax) 
     
Literacy (Phonological 
Awareness) 
     
Literacy (Comprehension)      
Literacy (Fluency of 
Reading) 
     
Writing      
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Speech Sound Disorders      
Childhood Apraxia of Speech      
Fluency of Speech      
Voice      
Hearing Loss      
Auditory Processing Disorder      
Cognitive Communication 
Disorders 
     
Dysphagia 
(swallowing/feeding) 
     
 
7. Please estimate the number of on your caseload whom you suspect had NAS who 
demonstrate the following communication difficulties.  Indicate all that apply. 
 None A Few Some  Most All 
Language Disorders 
(Receptive/Expressive) 
     
Language Disorders 
(Pragmatics/Social 
Communication) 
     
Language Disorders 
(Semantics) 
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Language Disorders 
(Morphology/Syntax) 
     
Literacy (Phonological 
Awareness) 
     
Literacy (Comprehension)      
Literacy (Fluency of 
Reading) 
     
Writing      
Speech Sound Disorders      
Childhood Apraxia of Speech      
Fluency of Speech      
Voice      
Hearing Loss      
Auditory Processing Disorder      
Cognitive Communication 
Disorders 
     
Dysphagia 
(swallowing/feeding) 
     
 
8. Please estimate the number of children on your caseload whom you know had NAS 
who experience the following comorbid conditions.  Indicate all that apply.  
 None A Few Some Most All 
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Autism Spectrum 
Disorder 
     
Sensory 
Integration 
Disorders 
     
Fine Motor 
Impairment(s) 
     
Gross Motor 
Impairment(s) 
     
Broad 
Developmental 
Delay 
     
Vision Impairment 
(Not corrected by 
glasses/contacts) 
     
Traumatic Brain 
Injury (TBI) 
     
Learning 
Disability 
     
Attention Deficit 
Disorder (ADD) 
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Attention Deficit 
Hyperactive 
Disorder (ADHD) 
     
Depression      
Oppositional 
Defiant Disorder 
     
Selective Mutism      
Behavioral Issues 
Not Otherwise 
Specified 
     
 
9. Please estimate the number of children on your caseload whom you suspect had NAS 
who experience the following comorbid conditions.  Indicate all that apply. 
 None A Few Some Most All 
Autism Spectrum 
Disorder 
     
Sensory 
Integration 
Disorders 
     
Fine Motor 
Impairment(s) 
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Gross Motor 
Impairment(s) 
     
Broad 
Developmental 
Delay 
     
Vision 
Impairment (Not 
corrected by 
corrective lenses) 
     
Traumatic Brain 
Injury (TBI) 
     
Learning 
Disability 
     
Attention Deficit 
Disorder (ADD) 
     
Attention Deficit 
Hyperactive 
Disorder (ADHD) 
     
Depression      
Oppositional 
Defiant Disorder 
     
Selective Mutism      
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Behavioral Issues 
Not Otherwise 
Specified 
     
 
10. Over the past 3 years, has your caseload of known or suspected NAS: (drop down 
menu) 
a. Decreased 
b. Stayed about the same 
c. Increased 
d. Not sure 
Please share any comments or experiences you have had about working with children with NAS 
in the box below.  
 
 
Thank you for your time in completing this survey. 
  
 
 
 
Appendix B 
Pilot Study Results 
Table B1 
Pilot Study Recommendations & Changes 
Respondent 
 
Comments  Action Taken 
     
2 
 
 "The survey took 15 minutes to 
complete."  
N/A 
5 
 
 "The survey took approximately 15 
minutes to complete."  
N/A 
  
 “Question number 5 you need to add 
the word you ‘Whom you suspect’.”  
The word "you" was added to the question 
indicated. 
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Table B1 (continued) 
 
 
 
 “Why are you asking about TBI as 
being something that a NAS child 
exhibits?  Traumatic brain injury would 
be caused by something other than 
NAS or a condition in addition to 
NAS???”  
The SLP was provided research evidence for 
inclusion of TBI.  TBI was not omitted from 
the questionnaire options. 
6 
 
 “It took about 15 minutes to complete 
the survey.”  
N/A 
 
 
Table B1 Continued 
  
 “survey number 6…may need some 
clarity as I was unsure if you meant just 
professionally or personally.  Do you 
mean in other settings such as a private 
practice or daycare?  Or could this 
mean with your own children as well?”  
The wording of question six in section one 
was modified to specify only the inclusion of 
professional years as a SLP. 
 
 
Appendix C 
Survey Recruitment Letter 
First, thank you for your time and attention to this request.  My name is Brittany Ratliff and I am 
a speech-language pathology student at East Tennessee State University.  I am completing a 
master’s thesis as a capstone project under the supervision of Dr. Brenda Louw and Dr. Kerry 
Proctor-Williams.  I invite you to take a survey about the presence of children who are known or 
suspected to have a history of Neonatal Abstinence Syndrome (NAS) on school-based SLP 
caseloads. The purposes of this study are: (1) to determine if SLPs in the school system have 
known and suspected children with NAS on their caseloads, and (2) to examine SLPs’ 
experiences about the presentation of communication and any comorbid disorders in this 
population.  We feel that school-based SLPs are in a position to provide a unique perspective on 
this population. With RTI, children on SLPs’ caseloads tend to have more severe communication 
disorders and include many children with comorbid neurodevelopmental disorders.  
This questionnaire is intended for master’s and doctoral level, ASHA certified, school-
based SLPs working in the United States.  The procedures, which will involve you as a research 
subject, include completing this survey that will take approximately 15 minutes of your time.  
Participation in this research is voluntary.  You may refuse to participate.  You may stop at any 
time.  If you stop or decline to participate, there will be no consequences.  For questions, 
comments, or concerns, please contact me, Brittany Ratliff, at ratliffbv@etsu.edu.  You may also 
contact my supervisors, Dr. Louw (louwb1@etsu.edu) and Dr. Proctor-Williams 
(williamk@etsu.edu) regarding this project.  This research has been approved by the IRB of East 
Tennessee State University.  You may contact the ETSU Institutional Review Board at (423) 
439-6054 for any questions you may have about your rights as a research subject. 
By completing this survey, you have acknowledged that you have read this information 
and have agreed to participate. 
 
Please connect to the link:  https://www.surveymonkey.com/r/PCDCNASSSLPC 
Thank you for your time! 
 
Brittany Ratliff, B.S. 
Graduate Student/Clinician 
Department of Audiology and Speech-Language Pathology 
College of Clinical and Rehabilitative Health Sciences 
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East Tennessee State University 
ratliffbv@etsu.edu 
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Appendix D 
Informed Consent 
Perceptions of Communication Disorders in Children with Neonatal Abstinence Syndrome 
on School Speech-Language Pathologists’ Caseloads 
Dear Participant: 
My name is Brittany Ratliff, and I am a master’s level speech-language pathology student at East 
Tennessee State University.  I am working on a master’s thesis research study involving School-
Based Speech-Language Pathologists (SLPs) and their caseload presentation in regards to 
children with Neonatal Abstinence Syndrome (NAS).  The name of the study is “Perceptions of 
Communication Disorders in Children with Neonatal Abstinence Syndrome on School Speech-
Language Pathologists’ Caseloads.” 
 
The purposes of this study are: (1) to determine if SLPs in the school system have known and 
suspected children with NAS on their caseloads, and (2) to examine SLPs’ experiences about the 
presentation of communication and any comorbid disorders in this population.  I would like to 
administer a brief survey to SLPs using SurveyMonkey®.  It should only take 15 minutes to 
complete.  You will be asked questions regarding your professional demographic information as 
well as questions regarding your current caseload characteristics.  Since this project deals with 
your training and experiences as a SLP, no risks are involved. 
 
Your confidentiality will be maintained to the degree permitted by the technology used.  
Specifically, no guarantees can be made regarding the interception of data sent via the Internet 
by any third parties, as is the case with emails.  In other words, I will make every effort to ensure 
that your name is not connected with your responses.  Specifically, SurveyMonkey® has security 
features that will be enabled:  IP addresses will not be collected and SSL encryption software 
will be utilized.  Although your rights and privacy will be maintained, the ETSU IRB and 
personnel particular to this research, Brittany Ratliff, have access to the study records. 
 
If you do not wish to fill out the survey, it will not affect you in any way.  You may skip any 
questions you do not wish to answer or simply exit the online survey form if you wish to remove 
yourself entirely. 
 
Participation in this study is voluntary.  You may refuse to participate.  You may stop at any 
time.  If you stop or refuse to participate, the benefits or treatment to which you are otherwise 
entitled will not be affected. 
 
If you have research-related questions or problems, you may contact me, Brittany Ratliff, at 
ratliffbv@etsu.edu.  Also, the chairperson of the Institutional Review Board at East Tennessee 
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State University is available at (423) 439-6054 if you have questions regarding your rights as a 
research subject.  If you have questions or concerns about the research and want to talk to 
someone independent of the research team or you cannot reach the study staff, you may call an 
IRB Coordinator at (423) 439-6055 or (423) 439-6002. 
 
 
Sincerely, 
 
 
Brittany Ratliff, B.S. 
Graduate Student/Clinician 
Department of Audiology and Speech-Language Pathology 
College of Clinical and Rehabilitative Health Sciences 
East Tennessee State University 
ratliffbv@etsu.edu 
 
 
 
Checking the I AGREE button below indicates: 
 You have read the above information. 
 You voluntarily agree to participate. 
 You are eighteen years or older. 
 You are a master’s or doctoral level, ASHA certified, school-based SLP working in the 
United States. 
 
 I AGREE 
 I DO NOT AGREE 
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Appendix E 
Modified SIG Recruitment Letter 
First, thank you for your time and attention to this request.  I have a speech-language pathology 
student completing a master’s thesis under my supervision.  I invite you to take a survey about 
the presence of children who are known or suspected to have a history of Neonatal Abstinence 
Syndrome (NAS) on school-based SLP caseloads. The purposes of this study are: (1) to 
determine if SLPs in the school system have known and suspected children with NAS on their 
caseloads, and (2) to examine SLPs’ experiences about the presentation of communication and 
any comorbid disorders in this population.  We feel that school-based SLPs are in a position to 
provide a unique perspective on this population. With RTI, children on SLPs’ caseloads tend to 
have more severe communication disorders and include many children with comorbid 
neurodevelopmental disorders.  
This questionnaire is intended for master’s and doctoral level, ASHA certified, school-
based SLPs working in the United States.  The procedures, which will involve you as a research 
subject, include completing this survey that will take approximately 15 minutes of your time.  
Participation in this research is voluntary.  You may refuse to participate.  You may stop at any 
time.  If you stop or decline to participate, there will be no consequences.  This research has been 
approved by the IRB of East Tennessee State University.   
 
Please connect to the link:  https://www.surveymonkey.com/r/PCDCNASSSLPC 
Thank you for your time! 
 
Brittany Ratliff, B.S. 
Graduate Student/Clinician 
Department of Audiology and Speech-Language Pathology 
College of Clinical and Rehabilitative Health Sciences 
East Tennessee State University 
ratliffbv@etsu.edu 
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Appendix F 
Sample Comments from SLPs Regarding NAS 
Table F1 
Sample Comments from SLPs Regarding NAS 
Category Sample Comments 
No/Little 
Documentation 
 "Sometimes the parents are not forthcoming with the prenatal history 
so we just suspect based on the symptoms we are observing; many 
times, the child is in foster or adopted so definitive information is not 
available" 
 "It is very hard to get documentation of NAS. Most often it is from 
an anecdotal report from someone other than the biological parent." 
 "...I think this is information I'm not usually privy to---with Early 
Access children it might be easier to find this out, since we take a 
thorough birth history. But with preK and school age children, the 
SLP may not necessarily know this background history. In the state 
where I work, we do not diagnose in the school setting, and consider 
children either eligible or not eligible for services based on 
discrepancy and rate of progress, not a diagnosis." 
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Table F1 (continued) 
No Knowledge 
or Experience 
 "Never heard of NAS before" 
 “NAS has not really been on my radar, even though I know opiate 
use has been increasing. I may have served many students with the 
characteristics, but I don't know what they are. Haven't even really 
thought to be looking because I have never heard of NAS before." 
 " I have never learned of this disorder prior to this survey. A few of 
my past students' mothers have self-reported use of substance use 
during pregnancy." 
Specific 
Characteristics 
 " Most NAS children have what I describe as fragmented or 
splintered abilities. They may be really high in expressive language 
but low in receptive vocabulary. They almost all have severe 
attention deficit issues. They have strong abilities individually but 
they can't seem to bring them all together to form a whole. They 
seem to struggle with executive functions and self control." 
 "The usually do have some kind of cognitive delay and 
inattentiveness, learning difficulties, sensory issues. I have had some 
in the past with feeding tubes. The majority do have speech and/or 
language delays." 
 " They struggle with all aspects of the school environment" 
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Table F1 (continued) 
Under 
Identified 
 "Often these kids fall in Tier II and don't get identified. Some get 
identified by SLPs with good referral systems in place" 
 "These kids present with a variety of concerns which sometimes 
takes too long to decide eligibility for services. They sometimes don't 
fit our guidelines even though we know the require specially 
designed service (EC). .." 
Current 
Practice 
 "...there is a well-documented number of babies born at the local 
hospital...who are identified at birth with drug withdrawal. These 
children get an automatic referral to the school district for follow up 
with birth - to - three services." 
 "In my area, many of these students are often provided services as 
though they are students with autism. I feel that although many of the 
issues may be similar, important information and strategies may be 
missed because of the unwillingness and discomfort in pursuing 
information about prenatal maternal drug use..." 
Insufficient 
Training 
 "I would be interested in more research in this area. I imagine these 
students are often on our caseload and we don't always know or 
realize it." 
Increase in 
NAS noted 
 "...This has been a major concern for me for the last 7 - 8 years. It 
seems that the number of kids impacted by drug use…, has more than 
tripled in the last 5 - 10 years." 
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Table F1 (continued) 
Future 
Direction 
 "...We've also seen several children who have cleft palates that we 
know (for certain) were NAS." 
Other  “These children are given a sentence they never wanted upon being 
born to people who did not take proper care of themselves while 
pregnant” 
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